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PREFACE TO THE THIRD EDITION. 


In presenting |he Third Edition of Foojjs and Their Adulteration Jhe 
luthor desires td express his satisfaction that the book has lfad so large 
md' so (*mtinuous a sale. It is, therefore, important iiat the whole body 
of the book be brought up to date^to include the many new food products 
which have been introduced since the First anil Second Editions were 
jHtblished. Also important principles in the use of foods have been dis¬ 
covered since the book first went to press, and these should also bt in¬ 
corporated. The re-writing of the book to include all the new articles 
of diet is necessarily postponed for the present. The Third Edition, there¬ 
fore, will contain simply the new matters relating to the new principles 
that fiave been discovered in the use of foods. These are important dis¬ 
coveries both in relation to food economy and, especially, in relation t0 
health and vigor. The original standards, established* by authority of 
Congress in the Department of Agriculture, have been very greatly changed 
during the last live years, so that the condition of the standards is now 
somewhat chaotic. Until sorrfc order and arrangement be injroduced 
into the standards, so that they may be regarded as practically per¬ 
manent, it has been thought best to omit the original standards and not 
Jo try to incorporate the new; ones until they have been cojp^lettd jnd 
established. Little or no benefi^ias come from, the making over of the 
,r,tp.fldards. It has been,,In the opinion of the author, a work of super- 
errcgjtion, the changes not being worth the trouble and labor which 
they have required. Also the propriety of replacing standards specific¬ 
ally authorized by Congress by*new ones not specifically authorized is 
a matter of considerable legal importance. For these reasons the space 
occupied by thesfi-stand^ds in previous editions hasAeen given to more 
important subjects. • 

haRvey w. whey 

Washington, D. C. 
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. The text of tht body of this work has been carefully revi&d and the 
statistical matter brought up to date. Many of the paragraphs have been 
entirely re-written, but in general ^he text and the sequence oh the articles 
remain as in the first edition. Two new parts of importance have been 
added to the volume, taking the place of the regulations for inspection and 
the .’rules and regulations for the enforcement of the Food and Drugs'Act, 
which are now of such wide distribution as to need no place in this work. 
The space so saved by th£ exclusion of these appendices has been givisn 
an expansion of the article on infants' and invalids’ fcAxls and to a" new 
part cfevoted to simple tests for ordinary adulterations which may be prac¬ 
ticed vifh some degree of success in the household. 

In the section^devoted to infants’ and invalids’ foods an^ittempt has been 
made to describe in a practical way the preparation and care of foods of this 
class, accentuating meanwhile the supreme importance of the natural supply 
of milk for infants under the age of one year, or when? this is denied the 
substitution of wholesome, fresh cow’s milk, modified tcfresemblcfas nearly 
as.possible, the natural sustenance of the infant. The composition of some 
af the principal substitutes for the natural foods of infants h^sjjeen given 
with a note of warning as to the dV.nger of the employment of even the best 
of trlese foods to the exclusion of nature’s natural food supply. 

Tfits article has been written with no spirit of antagonism towards the 
prepared foods for infants, but only to bring promptly before the mind of the 
lay reader, as pointedly as possible, the supreme importance of using the 
natural food even when an artificial preparation resembles it as nearly as 
can be. , J j, 

The article .on invalids’ foods has been written in the light of recent 
, medical - studies, which show thgt wholesome food* is not only tlje best 
prophylactic but also in many cases, especially of chronic diseases, the 
best, remedy at the service o| the physician. Proper nutrition is extremely 
effective in preventing some forms of disease'and proper feeding, based on 
scientific principles, the mosf^active remedy. , 

In the treatment of this subject care has MSn taken to avoid the danger 
into which so many writers fall of uttering dicta regarding nutrition which 

- vii 
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are founded rather on misinformation than on the solid basis of truth. Wfiile 
the science of scientific feeding, as a remedy of disease, is still in its infancy 
it is hoped thaUthe present contribution may do much to enlighten the miijjl 
of the lay public on a\uestion of such great importance as the ttfatmefit of 
disease in the.home. 

With the household tests for simple adultefations an intelligent house¬ 
wife with a little practice /nay be able to inform herself of the most cym- 
monly occurring adulterations. Especially is this true if there be sdpplied, 
at^the same time, a series of sanjples of the genuine products which may* 
be submitted to the proposed tests. In this case the dnjerence in reaction 
obtained between the genuine and adulterated articles becomes the more 
evident. 

All the appendices have been remitted from the revised edition saving 
the standards of purity of food products adopted by the Secretary of Agri¬ 
culture, in harmony with the provisions made by Congress. 

Harvey W. Wiley. 


Washinuion, D. C. 
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INtRODUCTION. 



fflucr.lf26 ' 



" The growing importance to manufacturers, dealers, and consumers of a 
knowledge of food products has led to the 1 preparation of the following manual. 

Unfortupately, many misleading statements respecting the composition of 
foods, their nutritive value, and their relation to health and digestiqn have 
Jjeen published and received with more or less credence by the public. Claims 
of superior excellence, which are entirely baseless, are constantly made for 
certain food products in order to call the attention of the; public more directly J 
to their value and, unfortunately, at times to mislead the public with respect 
to their true worth. 

It is not uncommon to see foods advertised as of exceptional quality, either* 
as a whofe or for certain purposes. Many of the preparations of this kind are 
of undoubted excellence, but fail to reach the superior standard or perform 
the particular function which is attributed to them. Particularly has it htton 
noticed that foods are offered for specific purposes or the nourishment of 
certain parts of the body, especially of the brain and nerves. We are all" 
familiar with the advertisements of foqds to feed the brain, or./Ted the nejyes, 
or feed the skin. It is hardly necessary to call attention to the absurdity of 
claims of this kind. One part of the body cannot be nourished if the other 
piyts are neglected, and the true principle of nutrition requires a uniform apd 
equal development and nourishment of all the tissues. It ijj true that many 
of the? tissues have predominant *constituents. For instance in the bones are 
found Itfrge quantities of phosphate of calcium and in the muscles nitrogenous 
tissues dominate. In the brain and nerves there are considerable quantities 
of organic phosphorus. AH of these bodies, however, are contained in normal 
food properly balanced. 

It would be contrary to the principles of physiology to atteqipt to feed the 
b ones by consuming a large excess of phosphorus in the food or the muscles 
bycojrr^ the food to a purely nitrogenous component. Such attempt^, 
instead of nourishing the tissues indicated, will so unbalance the rations as 
to disarrange the whole m“/abqlic process, and thus injure and weaken the 
very tissues they are designed to support. 

It seems, therefore, advisabl&to ptepare a tnanual which may be used in 
conjunction with works on dietetics ihd’on physiology and hygiene and yet 
of a chaaacter not especially designed for the expert. 



INTRODUCTION. 


a 

The American public is now so well educated that any average citizen is 
fully, capable \>f understanding scientific problems if presented to him in a 
non-technieal garb. ' t 

It is, therefore, not difficult to see that the great army of manufacturers apd 
dealers in food products, as well as the still greater army of consumers, are 
able to receive and to utilize information concerning food products which is 
of common interest to all* A dissemination of knowledge of this kind will 
guide t&e manufacturer in his legitimate business and protect the public against 
deceptions suclf as those mentioned above. 

In the evolution of society, economy and efficiency maicaie uuu specializa¬ 
tions should be made as completely as possible. For this rtason it ii advisable 
that foods of a certain character be manufactured and prepared for consump¬ 
tion on a large scale, so that due economy and purity may be secured. On. 
the other hand there are many other kinds of foods which, by reason of their 
•properties, cannot bewprepared on a large scale but must be produced near or 
at the place of consumption. Milk is a type of this class of foods. It is alto¬ 
gether'probable, therefore, that the consumption of manufactured foods will 
not decrease but increase even more rapidly than the number of our population. 

In order that the people may be aide to judge of the quality and character 
of products of this kind, information readily available appears to life highly 
'Jfesirable. 

In the other case of the utilization of raw materials, it is equally important 
that the people of this country understand their nature and their functions 
in tfce digestiv*4>rocess. The great nutritive value of our food is found in the 
cereal?, the meats, the fruits, and vegetables which we consume. A descrip¬ 
tion of foods of this class, the places of their growth, the conditiops under 
wljich^they are matured and marketed, the problems which relate to their 
storage and transportation, their ^Imposition in respect of nutrition and 
digestibility, the dangers which may accrue from their decay, and the adultera¬ 
tions or sophistications to which they may be subjected are matters of the 
greatest public importance. 

A treat is# of this kind in order to be of its full value for which it is intended 
must be concise, expressed in simple language, in a form easily consulted, and 
yet be of a chtgacter which will be reliable and which will give full informa¬ 
tion on the subject. 

, It is a common habit of speech to divide foods into two gs. at '.glasses, 
namely, foods and beverages. This is not a scientific division, but is one which 
has been so well established by custom as to renin it advisable to .divide this 
work into two portions, .One devoted to food in the sense just used and the 
other to beverages. The first Volume oi this work devoted to foods will treat 
of those bodies commonly known uhder the term “ fo^ds, ”—namely, cereals, 
meats of all kinds, milk, vegetables, nuts, and fruijs. The second 1 volume 
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will embrace the study of beverages, namely, natural and artificial mineral 
waters, soda waters, soft drinks, coffee, tea, cocoa, wines* ci<fer, beer slid 
othtr fermented beverages, distilled beverages of all kinds, ancf mixtures 
or compounds thereof. • , 

In connection with the description of the,origin of foods and theif general 
.characteristics will be given a statement of their chemical composition, especi¬ 
ally in relation to nutritive properties. The principal adulterations or sqphis- 
tications to which the food products are obnoxious will be briefly described, 
and where simple methods of detecting adulterations are known, of a character 
to be applied without special chemical knowledge or skill, they will be given. 
An attempt is thus made to lay before those interested, in as compact a 
form as possible, the chief points connected with the production of food, its 
manipulation, and its us<?for the nourishment of the body. 

It is not the intention of this manual to enter at all into the subject of cooking 
or the physiology’ of foods and nutrition. That is a distinctfmd separate part of ' 
this problem and has already been treated in many manuals. In this connection, 
however, attention may be called to the great importance of proper cooking, 
in the use.of food. Raw materials of the best character, prepared and'lrans-" 
ported in the most approved manner, may be so injured in the kitchen in the 
process of cooking as to be rendered both unpalatable and difficult of digestion. 
On the contrary, fogd materials of an inferior quality, provided tficy contlfiif 
■ no injurious substances, may be so treated by the skilled cook as to be ltoth 
palatable and nutritious. The desirability of the dissemination of correct 
principles of cooking is no less than that of giving information ?espectinjjthe 
materials on which the art of cookery is exercised. It may be added that the 
art of cookery at the present time should not be confined to the mere technical 
manipulation, the application of heat and of condimental substanoi*, bat 
should.also have some reference to the actual process of nutriflon. 

Foods should be prepared in tlje kitchen, not only of a palatable character 
gind properly spiced but also selected in such a manner as to safeguard one 
of the chief purposes of food, namely, the propcj nutrition of the bt^ly and the 
avoidance of any injury to digestion. *. 

It*is commonly admitted that many, perhaps most, of the diseases of the 
digestive tract to whi«h the American people are so subject"?rise from the 
of rajions improperly balanced, poorly gaepared, or used In 
great.’feceslk To the intelligent and. scientific oook the information con * 
tained,in this manual will especially appeal. 


A proper ration. 

• « 

•The study of the scie»ee of nutrition has revealed the character of nourish¬ 
ment njc&sary to build the tissues and restore their waste. The term * food” ■ 
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in its broadest signification includes all those substances which when taken 
itttb the body bull'd tissues, restore waste, furnish heat and energy, and pro¬ 
vide apprdpriate condiments.. The building of tissues is especially an qpp&rt- 
ant function during the early t life of animals as it*is through thR building pf 
tissues tljat growth takes'place. .The restoration of waste of tissues assumes 
special importance during that period of life when the weight of the body 
is supposed to be reasorfably constant. At this time the waste of tissue in 
the natural processes is restored by the assimilation of new material in the same 
proportion. 

If the assimilation of new material goes on at a greater rate than the waste 
of old material it manifests itself during the period of expected Equilibrium 
in the’deposition of adipose tissue and a consequent abnormal increase in 
weight. 

In the after period of life the proces? of waste is naturally more vigorous 
than that of assimilation, and the tendency is manifested, which is wholly 
in hapnony with the laws of Nature, to gradually diminish the weight of the 
body, and this continues to the extreme emaciation of old age. 

' It is' evident, therefore, that the food consumed should be adapted to these 
changing periods. The growing animal needs a larger quantity of food in 

f 3portion to its actual weight than the animal which is in a state of equi- 
rium, that is, of mature age, and the animal which j« entering upon the 
period of old age needs a less quantity of food in proportion to its weight 
than in either of the other periods of life. Thus, the rations of infants and 
children should be generous, the ratlbns of mature man sufficient, and the 
rations of old age limited. 

The food should also contain the various elements which enter into nutri¬ 
tion h: the proper quantity. The nitrogenous constituents in food, when 
subjected to tHe ordinary process of digestion, yield a certain quantity of 
heat and energy i>ut their more important Junction is to nourish thp nitrog¬ 
enous elements of the body, of which the muscles, hair, skin, .and finger- c 
nails are Opes. The minera^constituents of food, especially phosphorus and 
lime, have a general utility in promoting the metabolic functions, especially 
in the movement of the fluids of the body through the cells walls, and af the 
same time are^ctual nourishing materials, entering particularly into the com¬ 
position of the bcne&and teeth. r, ^ 

• The fats and oils which are present in the foods have the cap»city.t>| pro¬ 
ducing large quantities of heat and energy during their combustion jn the 
body, and thus serve as a<. source of animal heat'and muscular activity. 

The starches and sugars which are the most abundant elements of our, 
food, although they, have a heat-formjng. p.hver of less than one-half that of’ 
fats, ate largely utilized in the production of heat and energy and in the for¬ 
mation of animal fat. ( * 
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To secure a proper and complete nutrition of the body it is desirable that 
all these elements should be so adjusted as to provide for £omf>let« nourish¬ 
ment ( wjthout having any one of them in great.excess It is evident that an 
excess of a.nf one.or more *f these nutrient materials must necessarily impose 
on the organs of the body an additional wijrk in securing their proper elimi¬ 
nation. This tends to overburden the excretory organs and to cause £ pre¬ 
mature breakdown thereof. This giving away of the organs may not come 
for many years, not, perhaps, until advanced life, but when it comes it neces¬ 
sarily shortens the pqfiod of human existence. 

The term “balanced ration” means the adjustment of nutrients in the 
food in sueh a way as to secure complete and perfect nutrition without load¬ 
ing the body with an excess of any one element. This is also an important 
point on the score of economy. A large percentage of all the earnings of man 
is expended for food products, anddience these products should be used in 
a manner to secure the best results possible. If, by a practice of scientific 
nutrition, io percent of the value of foods could be saved it would create a 
fund which, could it be utilized, would minister in the highest degree to the 
comfort qnd welfare of the human family and form an abundant pension for 
old age. 


SOCIAL FUNCTIONS OF FOOD. 

• 

In the above paragraphs attention has been directed particularly to the 
nutritive and economic properties of food. It must not be considered that 
mere nutrition is the sole object of foods, especially for man.* It is the Jiist 
object to be conserved in the feeding of domesticated animals, but is only one 
of the objects to be kept in view in the feeding of man. Man is a social 
animal and, from the earliest period of his history, food has exercise^ most 
important function in his social life, flence in the study of food and of its 
ujes a failure to consider this factor would be regrettable, For this reason 
it is, justifiable in the feeding of man to expend upon the mere social features 
of the meal a sum which often is equal to or greater than that expended for 
the mere purpose of nutrition. This part of the subject, however, belongs 
especially to the kitchen and dining room, and, therefore, will not be dis¬ 
cussed at greater length at the present time. « 

disbelieved that a more careful study of the food hgjccgisumes will benefit 
matV in riiSpy ways. It will lead to jj. wider public Jhterest in the problem 
of the purity of food and the magnitude of the crime committed against man¬ 
kind in. the debasement, adblteaation, and sophistication of food articles. 

This study will Impart to the social function of food an additional charm, 
'in that the origin and character of the material consymed wjll be known 
and the properties wfeich they possess for nourishing the body understood. " 
This jv ill enable man, as a, social animal, to so conduct himself ot*Ubls as. 
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to secure the greatest possible pleasure and social benefit therefrom and at 
tha,same,tirrft aypid any injury which ignorance might permit and invite. 

It may "appear thht ^he inartistic treatment of a subject of this kind? as 
indicated in the following pages, is not one which is calcujpted to excite any 
sympathetic interest - or appeal to the natural desire for literary' and artistic 
expression. Yet the importance of the subject is so great as to warrant the 
experiment of presenting thfc matter in this form rather than in any more 
elaborate and connected way. 


DEFINITION AND COMPOSITION OF FOODS, 

Food, in its general sense, is that which nourishes the body without regard to 
its physical state, that is, it may be solid, liquid, or gaseous. More particularly 
defined, food is that material taken into the body in the ordinary process of 
•eating which contains the elements necessary for the growth of tissues, for 
the repair of the destruction to which the tissues are subjected during the 
ordinary vital processes and for furnishing heat and energy necessary to 
life. Incident to the utilization of these elements there is consumed, also, 
a considerable quantity of matter inextricably mingled with food in a natural 
way, which takes no direct part in nutrition and yet which is us?ful, as a 
W in promoting the digestive processes. These bodies are certain indi¬ 
gestible cellular tissues which are present in foods, mineral matter, and other 
‘materials which are naturally found in food products. Included in this 
brogd definition, therefore, are many substances which are usually not thought 
of it? the sense of food; among these are water and air. Air, however, would 
probably be excluded because it is not introduced into the stomach, that is, 
nqt in^uantitics which have any significance in the vital processes. Water, 
on the contrary^ is one of the most indispensable constituents of food and is 
also used in considerable quantities as a leverage. The water, itself, ir 
indispensable to nutrition and is also one of those bodies mentioned abova 
which are necessary to secure the proper conduct of the digestive processes. 

By meaift of the oxygen in the air the combustion of food in the variou: 
parts of the body is secured, and thus animal heat and energy developed. • It 
this respect th^rombustion of a food product is similar in every way to th< 
burning of coal in the production of heat and motion. t The same calofigi 
lqws which govern the steam-engine are applicable, in all their <J £l$ditj', t< 
the animal engine. The quantity of heat produced by the combustion of i 
certain amount of fat or sugar is definitely measured in a calorimeter and i: 
found to correspond exactly to the quantity of heat produced by the ordinar; 
combustion of such bodies. *The terA “ jwd,” therefore, in this respect 
would include the oxygen of the air Without which the development of anima, 
heat and energy would be impossible. Tt also includes those bodies of t 
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liquid character which are classed as beverages rather than as foods.- All 
){ these bodies have nutritive properties, although their ehief *-alue is cqndi- 
n^ntal and social. ’ 

Tfiat laige class of fopd products which are Known as condiments are 
aroperly termetf food, siqpe they not only pbssess nutritive properties hut 
hrough their condimental character promote digestion and by iflakipg the 
:ood more palatable secure to a higher degree the excellence of its social 
hnction. 

It is now possibly to condense into a distinct expression the definition of 
'ood in the following language: l-'ootf in a general sense embraces those • 
substance taken into the body which build tissues, restore waste, and fur- 
ush heat and energy. 


CLASSIFICATION of foods. 

. • 

Foods may be considered under different classifications. First, as to gen- 
iral appearance and use three classes may be made,—foods, beverages and 
;ondiments. As types of the first division of these foods may.be mentioned* 
'ereals and their preparations, meal and its preparations (except meat ex- 
iracts)wfish, fowl, and game. Beverages are those liquid food products which 
ire more valued for taste and flavor than for actual nutritive va|pe. As t)jK# 
of beverages (nuy*be mentioned wines, beers, distilled spirits and liquors of 
ill characters, tea, coffee, cocoa, chocolate, etc. Under wines, in this sense, 
may be included the fermented beverages made of fruit juicqs, such as rider, 
perry, etc. Types of condiments are salt, pepper, spices, vinegar, etc. •TVIilk, 
although a liquid substance, is hardly to be considered a beverage, and on 
account of its high nutritive properties may be classed, together with its 
preparations, under the first head. 

Foods may also be clas.sified.as nitrogenous, starchy, oily, and condimental. 
Nitrogenous foods are those ih which the proportion ofr their material con¬ 
taining nitrogen is large. Lean meat may be regarded as a type of nitrogenous 
food, since it consists almost exclusively of tifcues known as pr^ein and con¬ 
tains nitrogen and sulfur as essential ingredients. The white of an egg is 
also a typical nitrogenous food and, to a less extent, the yolk. Among vege¬ 
tables, peas and litans are typical foods containing lapfe percentages of 
n'uftSfet’VQus matter. The gluten of wheat is also a/fpfcal nitrogenous *food 
anti'(he zetn of Indian corn, corresponding to gluten, is a nitrogenous material. 

Practically all the vegetables used as foods contain more or less protein 
in their constituents. Among the cereals oats has the largest quantity and 
rice the smallest of this valuable /ood material/ Of oily foods the fat of 
animaLs, including butter, is a*typical.representative. •• All mfcats, fish, fowl, 
and gqjne contain mftre or less fiU. Of vegetables and fruits there are many 
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which contain large quantities of fat, such as nuts, oily seeds, etc. All vege¬ 
table; 'contain* mojt or less fat, although the succulent vegetables usually 
contain but little thereof. Of starchy foods there are no types in animal 
food, the quantity of carbohydrate material thereiij being extremely limited. 
The lobster and horse-flesh contain perhaps a little more than i percent 
of canbohydrate food, but most meats contain much less than that. Sugar 
and starch are typical carbohydrate foods. 

The‘cereal grains are composed largely of starchy foods, and so are certain 
tubers, such as the potato, cassava, o^c. Of the common.cereals rice contains 
’ more starch than any other and oats the least. Sugars ard intimately related 
to starch and are included under the term starchy food or carbohydrate 
food. The carbohydrate matter in the flesh mentioned above, namely gly¬ 
cogen, is of the nature of a sugar. Among the typical sugar foods are beets, 
melons, and fruits, some of which contain large percentages of sugar. All fruits 
contain greater or lejs quantities of sugar, and that is true, also, of all vege¬ 
tables. 

j Of thft plants which produce the sugar of commerce there may be mentioned 
■fhje sugar-cane, the sugar-beet, the maple, and palm trees. The principal 
sources of the sugar of commerce are the sugar-cane and the sugar-beet. 

Of the condimental foods may be mentioned spices, including pepper, 
muss^rd, cinnamon, allspice, and other foods of this class. Common salt 
occupies a unique position in food products. It is the only mineral substance 
tfhich has any value as a condiment in human food. But it also has a more 
important function than its condiment^! character, namely, it furnishes the 
supply of hydrochloric acid without which digestion in the stomach could not 
take place. For this reason common salt must be regarded as an essential 
food product as well as a condiment. 


EXBLANATION OF CHEMICAL TERMS. 

Inasmuch as this manual is not solely intended for expert chemists and 
physiologistslbut also for the general public, a simple explanation of the use 
of the terms used in analytical data ahd tables is advisable. * 

Under the term moisture is included all the water which is present in a free 
state, that is, noVcombined in any way with the ingredients of the mat erial^ 
and other substances ddlatile at the temperature of drying. The w^der^de¬ 
termined by drying to a constant weight at the temperature of boiling water or 
slightly above. In bodies which are easily oxidize^ this drying takes pladfe in 
a vacuum or in an inert ga,s' like hydrogen or carbon dioxick 
, Protein.—Under this term -are included ^11 the nitrogenous compounds 
an a food product which contain in theu: composition sulfur, nitrogen, car- 
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bon, hydrogen, and oxygen, forming that class of tissues represented by the 
gluten in wheat, the white of an egg, muscular and tendinous fibers, etc.,, 

Ether Extract.— "Under this term is included the fats and oils, the term fat 
being applied to animal fat and the term oil to vegetable products. These 
bodies are all soluble in ether and therefore are grouped together under the 
term “ether extract.” There are some fats both in animal and vegetable 
substances insoluble in ether, but they exist in "minute quantities and there¬ 
fore are not separated from the extracts, but the whole matter is "'given 
together and represents practically the fa^ and oils in food. ■ 

There are also Ainute quantities of bodies not fats in foods soluble in 
ether, andtthese are included in the ether extract. 

Ash.—The term ash is applied to the residue left after the burning pf food 
products in the air at a low temperature until the carbon has disappeared. Ash 
is rather an indefinite term and is applied to that residual material of a mineral 
nature composed of sand or silica and the carbonates/>r oxids of alkaline,, 
earth or alkalies. The ash also contains the principal part of phosphorus 
present in food products and usually a small proportion of sulfur. 'These 
bodies in the ash exist as phosphoric and sulfuric acids or their-salts.. * 

Fiber.—The term fiber is applied to those carbohydrate products in food 
which affe insoluble in solutions of dilute acid and dilute alkalies at the boiling 
temperature. Inasmuch as these separated bodies are not wholly pure chilli-' 
lose they are often designated as crude fiber. 

Starch and Sugar. —The terms starch and sugar are applied to the car? 
bohydrates in a food product of a starchy or saccharine nature^ together with 
the other carbohydrates present which are soluble in dilute acids* and 
alkalies. 

^Calories.—The term calorie is used to denote the amount of heat-forming 
material contained in one unit weight <Jf a food product. TJie number given 
represents the number of degrees of temperature produced in a unit mass 
of wafel by the heat formed in burning the unit weight 8f food. The unit 
weights employed are usually as follows: Of the food product, one gram (15 
grains); unit weight of water to be heated, ofie kilogram (2.2 founds); unit 
increment of temperature, i° C. (r.8° F.).* The expression 4000 calories there¬ 
fore means that if one gram of food substance in a dry st^ty be burned the 
hept produced will raise one gram of water through a temperature of 4ooo°C., 
or the unit, of water (one kilogram) through a temperature of 4 0 C. For 
convenience the calories are usually expressed as small calories, namely 
4000* instead of large calories,jiamely 4. In this manual the expression in 
terms of small calories, that is, the temperature increase of one kilogram .of 
water produced by burning on^grafti of substance, multiplied by 1000, will 
be uniformly employed. 
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" The growing importance to manufacturers, dealers, and consumers of a 
knowledge of food products has led to the 1 preparation of the following manual. 

Unfortupately, many misleading statements respecting the composition of 
foods, their nutritive value, and their relation to health and digestiqn have 
Jjeen published and received with more or less credence by the public. Claims 
of superior excellence, which are entirely baseless, are constantly made for 
certain food products in order to call the attention of the; public more directly J 
to their value and, unfortunately, at times to mislead the public with respect 
to their true worth. 

It is not uncommon to see foods advertised as of exceptional quality, either* 
as a whofe or for certain purposes. Many of the preparations of this kind are 
of undoubted excellence, but fail to reach the superior standard or perform 
the particular function which is attributed to them. Particularly has it htton 
noticed that foods are offered for specific purposes or the nourishment of 
certain parts of the body, especially of the brain and nerves. We are all" 
familiar with the advertisements of foqds to feed the brain, or./Ted the nejyes, 
or feed the skin. It is hardly necessary to call attention to the absurdity of 
claims of this kind. One part of the body cannot be nourished if the other 
piyts are neglected, and the true principle of nutrition requires a uniform apd 
equal development and nourishment of all the tissues. It ijj true that many 
of the? tissues have predominant *constituents. For instance in the bones are 
found Itfrge quantities of phosphate of calcium and in the muscles nitrogenous 
tissues dominate. In the brain and nerves there are considerable quantities 
of organic phosphorus. AH of these bodies, however, are contained in normal 
food properly balanced. 

It would be contrary to the principles of physiology to atteqipt to feed the 
b ones by consuming a large excess of phosphorus in the food or the muscles 
bycojrr^ the food to a purely nitrogenous component. Such attempt^, 
instead of nourishing the tissues indicated, will so unbalance the rations as 
to disarrange the whole m“/abqlic process, and thus injure and weaken the 
very tissues they are designed to support. 

It seems, therefore, advisabl&to ptepare a tnanual which may be used in 
conjunction with works on dietetics ihd’on physiology and hygiene and yet 
of a chaaacter not especially designed for the expert. 
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The American public is now so well educated that any average citizen is 
fully, capable \>f understanding scientific problems if presented to him in a 
non-technieal garb. ' t 

It is, therefore, not difficult to see that the great army of manufacturers apd 
dealers in food products, as well as the still greater army of consumers, are 
able to receive and to utilize information concerning food products which is 
of common interest to all* A dissemination of knowledge of this kind will 
guide t&e manufacturer in his legitimate business and protect the public against 
deceptions suclf as those mentioned above. 

In the evolution of society, economy and efficiency maicaie uuu specializa¬ 
tions should be made as completely as possible. For this rtason it ii advisable 
that foods of a certain character be manufactured and prepared for consump¬ 
tion on a large scale, so that due economy and purity may be secured. On. 
the other hand there are many other kinds of foods which, by reason of their 
•properties, cannot bewprepared on a large scale but must be produced near or 
at the place of consumption. Milk is a type of this class of foods. It is alto¬ 
gether'probable, therefore, that the consumption of manufactured foods will 
not decrease but increase even more rapidly than the number of our population. 

In order that the people may be aide to judge of the quality and character 
of products of this kind, information readily available appears to life highly 
'Jfesirable. 

In the other case of the utilization of raw materials, it is equally important 
that the people of this country understand their nature and their functions 
in tfce digestiv*4>rocess. The great nutritive value of our food is found in the 
cereal?, the meats, the fruits, and vegetables which we consume. A descrip¬ 
tion of foods of this class, the places of their growth, the conditiops under 
wljich^they are matured and marketed, the problems which relate to their 
storage and transportation, their ^Imposition in respect of nutrition and 
digestibility, the dangers which may accrue from their decay, and the adultera¬ 
tions or sophistications to which they may be subjected are matters of the 
greatest public importance. 

A treat is# of this kind in order to be of its full value for which it is intended 
must be concise, expressed in simple language, in a form easily consulted, and 
yet be of a chtgacter which will be reliable and which will give full informa¬ 
tion on the subject. 

, It is a common habit of speech to divide foods into two gs. at '.glasses, 
namely, foods and beverages. This is not a scientific division, but is one which 
has been so well established by custom as to renin it advisable to .divide this 
work into two portions, .One devoted to food in the sense just used and the 
other to beverages. The first Volume oi this work devoted to foods will treat 
of those bodies commonly known uhder the term “ fo^ds, ”—namely, cereals, 
meats of all kinds, milk, vegetables, nuts, and fruijs. The second 1 volume 
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will embrace the study of beverages, namely, natural and artificial mineral 
waters, soda waters, soft drinks, coffee, tea, cocoa, wines* ci<fer, beer slid 
othtr fermented beverages, distilled beverages of all kinds, ancf mixtures 
or compounds thereof. • , 

In connection with the description of the,origin of foods and theif general 
.characteristics will be given a statement of their chemical composition, especi¬ 
ally in relation to nutritive properties. The principal adulterations or sqphis- 
tications to which the food products are obnoxious will be briefly described, 
and where simple methods of detecting adulterations are known, of a character 
to be applied without special chemical knowledge or skill, they will be given. 
An attempt is thus made to lay before those interested, in as compact a 
form as possible, the chief points connected with the production of food, its 
manipulation, and its us<?for the nourishment of the body. 

It is not the intention of this manual to enter at all into the subject of cooking 
or the physiology’ of foods and nutrition. That is a distinctfmd separate part of ' 
this problem and has already been treated in many manuals. In this connection, 
however, attention may be called to the great importance of proper cooking, 
in the use.of food. Raw materials of the best character, prepared and'lrans-" 
ported in the most approved manner, may be so injured in the kitchen in the 
process of cooking as to be rendered both unpalatable and difficult of digestion. 
On the contrary, fogd materials of an inferior quality, provided tficy contlfiif 
■ no injurious substances, may be so treated by the skilled cook as to be ltoth 
palatable and nutritious. The desirability of the dissemination of correct 
principles of cooking is no less than that of giving information ?espectinjjthe 
materials on which the art of cookery is exercised. It may be added that the 
art of cookery at the present time should not be confined to the mere technical 
manipulation, the application of heat and of condimental substanoi*, bat 
should.also have some reference to the actual process of nutriflon. 

Foods should be prepared in tlje kitchen, not only of a palatable character 
gind properly spiced but also selected in such a manner as to safeguard one 
of the chief purposes of food, namely, the propcj nutrition of the bt^ly and the 
avoidance of any injury to digestion. *. 

It*is commonly admitted that many, perhaps most, of the diseases of the 
digestive tract to whi«h the American people are so subject"?rise from the 
of rajions improperly balanced, poorly gaepared, or used In 
great.’feceslk To the intelligent and. scientific oook the information con * 
tained,in this manual will especially appeal. 


A proper ration. 

• « 

•The study of the scie»ee of nutrition has revealed the character of nourish¬ 
ment njc&sary to build the tissues and restore their waste. The term * food” ■ 
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in its broadest signification includes all those substances which when taken 
itttb the body bull'd tissues, restore waste, furnish heat and energy, and pro¬ 
vide apprdpriate condiments.. The building of tissues is especially an qpp&rt- 
ant function during the early t life of animals as it*is through thR building pf 
tissues tljat growth takes'place. .The restoration of waste of tissues assumes 
special importance during that period of life when the weight of the body 
is supposed to be reasorfably constant. At this time the waste of tissue in 
the natural processes is restored by the assimilation of new material in the same 
proportion. 

If the assimilation of new material goes on at a greater rate than the waste 
of old material it manifests itself during the period of expected Equilibrium 
in the’deposition of adipose tissue and a consequent abnormal increase in 
weight. 

In the after period of life the proces? of waste is naturally more vigorous 
than that of assimilation, and the tendency is manifested, which is wholly 
in hapnony with the laws of Nature, to gradually diminish the weight of the 
body, and this continues to the extreme emaciation of old age. 

' It is' evident, therefore, that the food consumed should be adapted to these 
changing periods. The growing animal needs a larger quantity of food in 

f 3portion to its actual weight than the animal which is in a state of equi- 
rium, that is, of mature age, and the animal which j« entering upon the 
period of old age needs a less quantity of food in proportion to its weight 
than in either of the other periods of life. Thus, the rations of infants and 
children should be generous, the ratlbns of mature man sufficient, and the 
rations of old age limited. 

The food should also contain the various elements which enter into nutri¬ 
tion h: the proper quantity. The nitrogenous constituents in food, when 
subjected to tHe ordinary process of digestion, yield a certain quantity of 
heat and energy i>ut their more important Junction is to nourish thp nitrog¬ 
enous elements of the body, of which the muscles, hair, skin, .and finger- c 
nails are Opes. The minera^constituents of food, especially phosphorus and 
lime, have a general utility in promoting the metabolic functions, especially 
in the movement of the fluids of the body through the cells walls, and af the 
same time are^ctual nourishing materials, entering particularly into the com¬ 
position of the bcne&and teeth. r, ^ 

• The fats and oils which are present in the foods have the cap»city.t>| pro¬ 
ducing large quantities of heat and energy during their combustion jn the 
body, and thus serve as a<. source of animal heat'and muscular activity. 

The starches and sugars which are the most abundant elements of our, 
food, although they, have a heat-formjng. p.hver of less than one-half that of’ 
fats, ate largely utilized in the production of heat and energy and in the for¬ 
mation of animal fat. ( * 
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To secure a proper and complete nutrition of the body it is desirable that 
all these elements should be so adjusted as to provide for £omf>let« nourish¬ 
ment ( wjthout having any one of them in great.excess It is evident that an 
excess of a.nf one.or more *f these nutrient materials must necessarily impose 
on the organs of the body an additional wijrk in securing their proper elimi¬ 
nation. This tends to overburden the excretory organs and to cause £ pre¬ 
mature breakdown thereof. This giving away of the organs may not come 
for many years, not, perhaps, until advanced life, but when it comes it neces¬ 
sarily shortens the pqfiod of human existence. 

The term “balanced ration” means the adjustment of nutrients in the 
food in sueh a way as to secure complete and perfect nutrition without load¬ 
ing the body with an excess of any one element. This is also an important 
point on the score of economy. A large percentage of all the earnings of man 
is expended for food products, anddience these products should be used in 
a manner to secure the best results possible. If, by a practice of scientific 
nutrition, io percent of the value of foods could be saved it would create a 
fund which, could it be utilized, would minister in the highest degree to the 
comfort qnd welfare of the human family and form an abundant pension for 
old age. 


SOCIAL FUNCTIONS OF FOOD. 

• 

In the above paragraphs attention has been directed particularly to the 
nutritive and economic properties of food. It must not be considered that 
mere nutrition is the sole object of foods, especially for man.* It is the Jiist 
object to be conserved in the feeding of domesticated animals, but is only one 
of the objects to be kept in view in the feeding of man. Man is a social 
animal and, from the earliest period of his history, food has exercise^ most 
important function in his social life, flence in the study of food and of its 
ujes a failure to consider this factor would be regrettable, For this reason 
it is, justifiable in the feeding of man to expend upon the mere social features 
of the meal a sum which often is equal to or greater than that expended for 
the mere purpose of nutrition. This part of the subject, however, belongs 
especially to the kitchen and dining room, and, therefore, will not be dis¬ 
cussed at greater length at the present time. « 

disbelieved that a more careful study of the food hgjccgisumes will benefit 
matV in riiSpy ways. It will lead to jj. wider public Jhterest in the problem 
of the purity of food and the magnitude of the crime committed against man¬ 
kind in. the debasement, adblteaation, and sophistication of food articles. 

This study will Impart to the social function of food an additional charm, 
'in that the origin and character of the material consymed wjll be known 
and the properties wfeich they possess for nourishing the body understood. " 
This jv ill enable man, as a, social animal, to so conduct himself ot*Ubls as. 
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to secure the greatest possible pleasure and social benefit therefrom and at 
tha,same,tirrft aypid any injury which ignorance might permit and invite. 

It may "appear thht ^he inartistic treatment of a subject of this kind? as 
indicated in the following pages, is not one which is calcujpted to excite any 
sympathetic interest - or appeal to the natural desire for literary' and artistic 
expression. Yet the importance of the subject is so great as to warrant the 
experiment of presenting thfc matter in this form rather than in any more 
elaborate and connected way. 


DEFINITION AND COMPOSITION OF FOODS, 

Food, in its general sense, is that which nourishes the body without regard to 
its physical state, that is, it may be solid, liquid, or gaseous. More particularly 
defined, food is that material taken into the body in the ordinary process of 
•eating which contains the elements necessary for the growth of tissues, for 
the repair of the destruction to which the tissues are subjected during the 
ordinary vital processes and for furnishing heat and energy necessary to 
life. Incident to the utilization of these elements there is consumed, also, 
a considerable quantity of matter inextricably mingled with food in a natural 
way, which takes no direct part in nutrition and yet which is us?ful, as a 
W in promoting the digestive processes. These bodies are certain indi¬ 
gestible cellular tissues which are present in foods, mineral matter, and other 
‘materials which are naturally found in food products. Included in this 
brogd definition, therefore, are many substances which are usually not thought 
of it? the sense of food; among these are water and air. Air, however, would 
probably be excluded because it is not introduced into the stomach, that is, 
nqt in^uantitics which have any significance in the vital processes. Water, 
on the contrary^ is one of the most indispensable constituents of food and is 
also used in considerable quantities as a leverage. The water, itself, ir 
indispensable to nutrition and is also one of those bodies mentioned abova 
which are necessary to secure the proper conduct of the digestive processes. 

By meaift of the oxygen in the air the combustion of food in the variou: 
parts of the body is secured, and thus animal heat and energy developed. • It 
this respect th^rombustion of a food product is similar in every way to th< 
burning of coal in the production of heat and motion. t The same calofigi 
lqws which govern the steam-engine are applicable, in all their <J £l$ditj', t< 
the animal engine. The quantity of heat produced by the combustion of i 
certain amount of fat or sugar is definitely measured in a calorimeter and i: 
found to correspond exactly to the quantity of heat produced by the ordinar; 
combustion of such bodies. *The terA “ jwd,” therefore, in this respect 
would include the oxygen of the air Without which the development of anima, 
heat and energy would be impossible. Tt also includes those bodies of t 
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liquid character which are classed as beverages rather than as foods.- All 
){ these bodies have nutritive properties, although their ehief *-alue is cqndi- 
n^ntal and social. ’ 

Tfiat laige class of fopd products which are Known as condiments are 
aroperly termetf food, siqpe they not only pbssess nutritive properties hut 
hrough their condimental character promote digestion and by iflakipg the 
:ood more palatable secure to a higher degree the excellence of its social 
hnction. 

It is now possibly to condense into a distinct expression the definition of 
'ood in the following language: l-'ootf in a general sense embraces those • 
substance taken into the body which build tissues, restore waste, and fur- 
ush heat and energy. 


CLASSIFICATION of foods. 

. • 

Foods may be considered under different classifications. First, as to gen- 
iral appearance and use three classes may be made,—foods, beverages and 
;ondiments. As types of the first division of these foods may.be mentioned* 
'ereals and their preparations, meal and its preparations (except meat ex- 
iracts)wfish, fowl, and game. Beverages are those liquid food products which 
ire more valued for taste and flavor than for actual nutritive va|pe. As t)jK# 
of beverages (nuy*be mentioned wines, beers, distilled spirits and liquors of 
ill characters, tea, coffee, cocoa, chocolate, etc. Under wines, in this sense, 
may be included the fermented beverages made of fruit juicqs, such as rider, 
perry, etc. Types of condiments are salt, pepper, spices, vinegar, etc. •TVIilk, 
although a liquid substance, is hardly to be considered a beverage, and on 
account of its high nutritive properties may be classed, together with its 
preparations, under the first head. 

Foods may also be clas.sified.as nitrogenous, starchy, oily, and condimental. 
Nitrogenous foods are those ih which the proportion ofr their material con¬ 
taining nitrogen is large. Lean meat may be regarded as a type of nitrogenous 
food, since it consists almost exclusively of tifcues known as pr^ein and con¬ 
tains nitrogen and sulfur as essential ingredients. The white of an egg is 
also a typical nitrogenous food and, to a less extent, the yolk. Among vege¬ 
tables, peas and litans are typical foods containing lapfe percentages of 
n'uftSfet’VQus matter. The gluten of wheat is also a/fpfcal nitrogenous *food 
anti'(he zetn of Indian corn, corresponding to gluten, is a nitrogenous material. 

Practically all the vegetables used as foods contain more or less protein 
in their constituents. Among the cereals oats has the largest quantity and 
rice the smallest of this valuable /ood material/ Of oily foods the fat of 
animaLs, including butter, is a*typical.representative. •• All mfcats, fish, fowl, 
and gqjne contain mftre or less fiU. Of vegetables and fruits there are many 
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which contain large quantities of fat, such as nuts, oily seeds, etc. All vege¬ 
table; 'contain* mojt or less fat, although the succulent vegetables usually 
contain but little thereof. Of starchy foods there are no types in animal 
food, the quantity of carbohydrate material thereiij being extremely limited. 
The lobster and horse-flesh contain perhaps a little more than i percent 
of canbohydrate food, but most meats contain much less than that. Sugar 
and starch are typical carbohydrate foods. 

The‘cereal grains are composed largely of starchy foods, and so are certain 
tubers, such as the potato, cassava, o^c. Of the common.cereals rice contains 
’ more starch than any other and oats the least. Sugars ard intimately related 
to starch and are included under the term starchy food or carbohydrate 
food. The carbohydrate matter in the flesh mentioned above, namely gly¬ 
cogen, is of the nature of a sugar. Among the typical sugar foods are beets, 
melons, and fruits, some of which contain large percentages of sugar. All fruits 
contain greater or lejs quantities of sugar, and that is true, also, of all vege¬ 
tables. 

j Of thft plants which produce the sugar of commerce there may be mentioned 
■fhje sugar-cane, the sugar-beet, the maple, and palm trees. The principal 
sources of the sugar of commerce are the sugar-cane and the sugar-beet. 

Of the condimental foods may be mentioned spices, including pepper, 
muss^rd, cinnamon, allspice, and other foods of this class. Common salt 
occupies a unique position in food products. It is the only mineral substance 
tfhich has any value as a condiment in human food. But it also has a more 
important function than its condiment^! character, namely, it furnishes the 
supply of hydrochloric acid without which digestion in the stomach could not 
take place. For this reason common salt must be regarded as an essential 
food product as well as a condiment. 


EXBLANATION OF CHEMICAL TERMS. 

Inasmuch as this manual is not solely intended for expert chemists and 
physiologistslbut also for the general public, a simple explanation of the use 
of the terms used in analytical data ahd tables is advisable. * 

Under the term moisture is included all the water which is present in a free 
state, that is, noVcombined in any way with the ingredients of the mat erial^ 
and other substances ddlatile at the temperature of drying. The w^der^de¬ 
termined by drying to a constant weight at the temperature of boiling water or 
slightly above. In bodies which are easily oxidize^ this drying takes pladfe in 
a vacuum or in an inert ga,s' like hydrogen or carbon dioxick 
, Protein. —Under this term -are included ^11 the nitrogenous compounds 
an a food product which contain in theu: composition sulfur, nitrogen, car- 
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bon, hydrogen, and oxygen, forming that class of tissues represented by the 
gluten in wheat, the white of an egg, muscular and tendinous fibers, etc.,, 

Ether Extract.— "Under this term is included the fats and oils, the term fat 
being applied to animal fat and the term oil to vegetable products. These 
bodies are all soluble in ether and therefore are grouped together under the 
term “ether extract.” There are some fats both in animal and vegetable 
substances insoluble in ether, but they exist in "minute quantities and there¬ 
fore are not separated from the extracts, but the whole matter is "'given 
together and represents practically the fa^ and oils in food. ■ 

There are also Ainute quantities of bodies not fats in foods soluble in 
ether, andtthese are included in the ether extract. 

Ash.—The term ash is applied to the residue left after the burning pf food 
products in the air at a low temperature until the carbon has disappeared. Ash 
is rather an indefinite term and is applied to that residual material of a mineral 
nature composed of sand or silica and the carbonates/>r oxids of alkaline,, 
earth or alkalies. The ash also contains the principal part of phosphorus 
present in food products and usually a small proportion of sulfur. 'These 
bodies in the ash exist as phosphoric and sulfuric acids or their-salts.. * 

Fiber.—The term fiber is applied to those carbohydrate products in food 
which affe insoluble in solutions of dilute acid and dilute alkalies at the boiling 
temperature. Inasmuch as these separated bodies are not wholly pure chilli-' 
lose they are often designated as crude fiber. 

Starch and Sugar. —The terms starch and sugar are applied to the car? 
bohydrates in a food product of a starchy or saccharine nature^ together with 
the other carbohydrates present which are soluble in dilute acids* and 
alkalies. 

^Calories.—The term calorie is used to denote the amount of heat-forming 
material contained in one unit weight <Jf a food product. TJie number given 
represents the number of degrees of temperature produced in a unit mass 
of wafel by the heat formed in burning the unit weight 8f food. The unit 
weights employed are usually as follows: Of the food product, one gram (15 
grains); unit weight of water to be heated, ofie kilogram (2.2 founds); unit 
increment of temperature, i° C. (r.8° F.).* The expression 4000 calories there¬ 
fore means that if one gram of food substance in a dry st^ty be burned the 
hept produced will raise one gram of water through a temperature of 4ooo°C., 
or the unit, of water (one kilogram) through a temperature of 4 0 C. For 
convenience the calories are usually expressed as small calories, namely 
4000* instead of large calories,jiamely 4. In this manual the expression in 
terms of small calories, that is, the temperature increase of one kilogram .of 
water produced by burning on^grafti of substance, multiplied by 1000, will 
be uniformly employed. 
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PART I. 

MEATS. 


. *~i 

One great division of human food is meat. Technically, perhaps, the 
edible $esh of every animal used for human food might be described as meat. 
In this manual, however, preference is given to the common meaning of Ibt 
term. • 

The flesh of animals is by common consent divided into three prinrijjd 
classes, namely, the flesh of terrestrial mammals, or animals not provided with 
wings; second, aerial animals, or animals provided with wings, anc^*third, 
aquatic animals. A very common classification of these three kinds of food 
is flesh, fowl, and fish. There are animals, the flesh of which is eaten by 
many, which are not exactly included in this classification; for.instance* 
animals of an amphibious nature, living partly on land and partly on sea. 
•Alscwnany of the animals classed as aerial live chiefly .upon the earth; al¬ 
though having wings they do not use them, such as domesticated fowls. This 
classification, however, is sufficiently exact.for the practical purposes of a 
fpod manual and, therefore, under the. head of meat is included the edible 
flesh of mammals living on the land. 

Animals Whose Flesh is Edible.—Probably the only‘complete classifica- 
■ tiq* of this kind would be to include every animal living on the face rtf the 
earth since, perhaps, the flesh of every animal living has been more or less 
eaten by man. In a civilized community, however, except in times of disaster 
and dir? necessity, certain cllsses of animals only furnish the principal meat 
food. Nearly all the meat food consumed in,the United States is derived from 
cattle, sheep, and swine. GoSlt.fksh ,is eaten only to. a limited extent and 
horse jneat scarcelyltt all, and typ only other meats of importance are those of 
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wild'animals. The principal wild animals used for food are the deer, bear, 
rabh\t, and squirrel. Many other wild animals, however, are eaten and in 
some cases* highly prized. In this manual only the principal meat foods 
both of "domesticated and wild animals will be megtioned. ‘ * 
Classification of Meat F&od as Respects Age.— The edible flesh of 
domesticated animals as wefl as of wild animals is eaten both in the young 
and full-grown state. Cotnnton names, however, designate these different 
classes.* For instance, veal in the.growing and beef for the full-grown animal, 
lamb for the young and mutton for (he full-grown sheejx, pig in the younger 
and pork in the full-grown swine, etc. There is no legal lifoit of age for such 
a distinction, but as long as the animal is not fully grown it may ba classified 
under tl\e name representing the young animal. There is a common under¬ 
standing, however, that in the case of veal and lamb the animal must be under 
one year of age and usually not under two nor more than eight months of 
age. A classification of this kind is so indefinite, however, that no strict 
definition can be given other than that founded on the general principles 

€ above Outlined. 

* .Preparation of Animals.—The proper sanitary conditions attending 
the fattening of animals intended for slaughter are of great importance to the 
^consumer. It is a common understanding that animals intended for sl&ughter 
should be plucnp and healthy. Poor animals, either those^which are meager 
from lack of food or from disease, are to be rigidly excluded from the slaughter 
jjfcn. Animals intended for slaughter should be fattened under sanitary 
conditions with plenty of fresh water and fresh air as well as good food. The 
stalls fit which they arc fattened should be clean and well ventilated, and the 
sanitary conditions surrounding them should be such as to exclude contagious 
and.epidemic diseases and provide the most favorable environment for growth 
and preparation fer the market. * 

It is evident that all these conditions are to Ite secured by proper inspector 
of the animals white preparing for the market. The time will, dou&tless 
soon arrive in this country when the supervision of the preparation of animal: 
for the markfc, the sanitary conditions under which they live, and the genera 
environment which surrounds them shall be subjects of local, municipal, ail< 
state inspection. t Since the power of the general government cannot extern 
to states and municipalities, these corporate bodies should take uniformjtm 
scientific action concerning ajl these matters. National and state convention 
of municipal and state sanitary authorities should decide upon uniform sys 
terns of inspection and sanitation to which all state and municipal authority 
must agree, so that a uniform and effective method of inspection and sanitatio 
will be secured throughout the country. r ,■ 

c When animals are transported before slaughter from, one state to anothc 
the nation*! government is then entitled to inspect and certify respecting tf 
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condition of the animal thus to be transported from state to state. By "thus 

combining municipal, state, and national inspection the rightsiof the cqosu- 

m»r may be conserved, and this is the only means by which they ean be kept 

inviolate. • . 

• • , 

It is assumed, therefore, that the animal which has been brpught for 

, slaughter has been fattened under proper sanitary conditions, has’ nofebeen 
exposed to epidemic or contagious diseases, ;fnd*out\vardly is not afflicted 
with any disease of its own. Such a healthy animal may then be certified as 
fattened for slaughter. 

Inspection aftfr Slaughter. —The inspection after slaughter is of the 
utmost importance, not even second to that of the proper inspection during 
fattening and before slaughter. The veterinarian, skilled in his science, can 
• tell by the inspection of the vital organs of the slaughtered animal whether 
it is affected with any organic di»ease. Among cattle the most frequent 
organic diseases are lumpy jaw and tuberculosis. In tbe case of swine on* 
of the most common of diseases is trichinosis. In the latter case an inspection 
of the vital organs of the animal is not sufficient. The muscles of th# swine, , 
first and most commonly affected by trichinosis, must be examined micro^* 
scopically in order to eliminate the possibility of the flesh of such animals 
going iitto commerce untaggcd or unnoticed. 

If the flesh of the swine impregnated with trichinosis be thoroughly cqoked 
practically all of the danger to man is eliminated. The consumer, however, 
should not be subjected to the chance of imperfect cooking. A swine affeclffl 
with trichinosis should either he refused admission into consumption or should 
be so tagged that the consumer should know the danger to which he is efposed 
in order to take the necessary precaution to safeguard his health. 

• Tuberculosis. —There is a difference of opinion among veterinary and 
hygienic experts respecting the disposition which is to be made of carcasses' 
affected with tuberculosis. It is claimed by some that if the tuberculosis is 
local,' that is, does not extend lieyond the lungs, there is*no reason why the 
flesh of the animal should be refused to the consumer. The basis of this 
contention is founded upon the opinion of some of the most eminent veterina¬ 
rians that bovine tuberculosis and human tuberculosis are entirely distinct 
diseases and cannot be transmitted cither from the cow to njan or vice versi. 

It is not the province of this manual to decide this controversy, although it 
Is only right that the consumer should be given the benefit of the doubt. 
Therefore, if the carcass of an animal affected with local tuberculosis is to be 
passed iQto consumption it should be plainly marked as the flesh of a tuber- 
culosed animal,—not only the carcass as a whole, l^ut every piece thereof that 
is introduced into consumption directly or dfter canning or mincing. The 
.consumer is thus lefjfree to choose'for himself whether’to eat such meat or 
not. There is a universal agreftnent among hygienists and veterinarians 
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that "where tuberculosis is generalized, that is, has affected practically all the 
orgaps of,the»body, the carcasses should be condemned. No one will take 
exceptions <o this ruling^ though it does not appear very plain to the ordinary 
consumer ,why a little tuberculosis is not a bad thing if a grpat dial of it is a 
very bad, thing. There Is ah unfortunate tendency in many quarters to 
negleet minute effects and only pay attention to mass action. This does nor 
seem to be a reasonable orsleslrable method of procedure. 

The* Right of the Consumer. —In all these cases of post morteu 
inspection it is the right of the consumer to be informed respecting the conditio# 
of the animal admitted to slaughter. Only the undoubtedly sound and 
healthy carcass should be given a free certificate. The badly diseased carcass 
should fye condemned and refused admission to consumption. If the partially 
diseased carcass is to be consumed, it should be done under such a system of* 
tagging as will absolutely protect any consumer against the use of the partially 
disease^ carcass without his knowledge. 

Summary .—The general conclusion reached is that the consumer has the 
right .6 protection in the character of food which comes upon his table. 
"TJus piptectien begins at the time the animals are being fed for slaughter. 
It continues during the time the animals arc slaughtered and afterwards in 
the preparation of their carcasses for consumption. It does not eftd until 
the ipeat is ctelivered to the consumer properly certified as being sound and 
wholesome and warranted to be free from deleterious coloring matter and 
fheservatives. The consumers of this country can have this protection if 
they,demand it. They outnumber tin? makers of meat products to such 
an overwhelming extent as to be able to secure proper legislation, because 
the manufacturers themselves, as consumers, are equally interested with 
others in this most important point, and should themselves receive for their 
families "the same protection that the consumer who has nothing to do 
with the preparation of meat products is entitled to. , 

Since the above "paragraph was written the Congress has provjdecl for a 
complete inspection of meats as outlined therein. 

Slaughtei*and Preparation* of Carcasses.— It is not the purpose of this 
manual to enter into any discussion of the technique of slaughter and prepa¬ 
ration of animalyvhose meat is intended to be eaten. It is believed that in 
this .country the mechanism of this process is very near perfection, and-e^pe- 
cially so in the larger establishments where the highest skill is employed, 1 '.In 
small slaughtering establishments and in farm slaughter there are found piany 
points of technique which should be greatly improved. The principal thing 
to be considered is, first, a, sudden and in so far as possible a painless death 
of the animal; second, the immediate withdrawal of the blood of the slaughtered. 
<animal if slaughtered otherwise than by opening the principal artery; third, the . 
.removal tf-ine intestines and hair or hideMf the aniijial; fourth, immediate 
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cooling at a moderately low temperature until the animal heat is entirWy 
radiated; fifth, the cutting of the carcass into the usual form for consumption 
and the removal antf utilization of the debris for food or othe r purposes; sixth, 
delivery of the meat, if to be eaten in a fresh state, in J condition, secured 
from contamination and decay until it is in the hands of the consumer; 
seventh, the curing of the meat in a proper manner by salt, sugar, vinegar, 
and wood smoke, and the delivery thereof in an mV\ ntaminated form to the 
consumer. » 

It is not established that any further manipulation than that, above out¬ 
lined is desirable or Viecessarv. The use of any kind of dye or coloring matter 
directly or indirectly, of any so-called preservative substance other than 
those of a condimental nature already mentioned, or any further manipulation 
save that to secure low temperature and freedom from infection is not useful, 
necessary, nor desirable. The sooner, the manufacturer of these products 
understands the rights of the consumer in this respect and recognizes the 
fundamental verity of the above postulates the better it will be for all partjes. 
When these conditions are met all of the many and just objections which*V*tve 
been made to the meats of this country will pass away and they will aj.su mg, 
in the markets of the world that position to which their natural merits, when 
not interfcrcd with by maltreating during curing, entitle them. 

Names Applied to the Different Pieces of Edible Animals.—In the 
preparation of animals for the market experience has shown that they are best 
cut in certain pieces of a shape determined bv the race of the animal itself 
and to these pieces or cuts certain defipite names have been applied. The 
method of making these cuts is not the same in all pirts of tin’s country 01 in 
various parts of different countries. The most common cuts used in the 
I'ryted Slates are illustrated in the accompanying figures, under the names 
w hich are attached thereto. • , 

The analyses here reported apply to cuts as indicated by the following dia¬ 
grams. -‘rheseshow the positions'll the different cuts, both in die live animal 
‘and in the dressed carcass as found in the markets. The lines of division 
between the different cuts will vary slightly, according to the usage of the 
local market, even where the general method of cutting is as here indicated. 
,'I’he names of the same cuts likewise vary in different parts of the country. 

The Citls oj Beej .—The general method of cutting up a side of beef is 
illustrated in Fig. r, which shows the relative position ofithe cuts in the animal 
and if) a dressed side. The neck piece Is frequently cut so as to include more 
of the* chu^k than is representtjd by the diagram. The shoulder dod is 
usually cut withcfUt bone, while the shoulder (not indicated in diagram) w ould 
include more or less of the shoulder blade ant? of thi upper end of the fore 
shJnk. Shoulder steal^ is cut from’the chuck. In many localit’-s the plate 
is made to include all the parts of th; fore quarter designated on tht 'Hgrams 
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ajwbrisket, cross ribs, plate, and navel, and different portions of the plate, as 
thu§ cut,, areas poke n of as the “brisket end of plate” and “navel end of plate.” 
This park of thS^ftimal is largely used for coming. Tht ribs are frequently 
divided jnto first ,\econd, and third cuts, the la;ter lying nearest the *chu^l- 
and being slightly, le-'s desiftible than the former. The chuck is sometimes 
subdivided in a similar manner, the third cut of the chuck being nearest the 
neck. The names appJi */4 to different portions of the loin vary considerably 
in different localities. The part nearest the ribs is frequently called “small 
end of loin”.or “short steak.” The other end of the loin is called “hip sirloin” 
or'‘sirloin.” Between the short and the sirloin is a portion quite generally 
called the “tenderloin,” for the reason that the real tenderloin, the very tender 
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strip of meat lying inside the loin, is found most fully developed’ in this cut 
Porterhou^ steak is a term most frequently applied to either the short steak t.i 
the tenderloin. It is not uncommon to find the flank cut so as to include mor< 
of the loin thaip, is indicated in the figures, in which case the upper portion i: 
called “flank steak.” The larger part of the flank is, however, very r re 
quently corned, as is afeo the case with the rump. In some markets the“rjnq 
is cut so as to include a portion of the loin, which is then sold as “rump st?ak.’ 
The portion of the round on the outside of tjie leg is regarded as ipore fendei 
than that on the inside,,".'hd is frequently preferred to the la’tter. As the leg 
lies upon the butcher’s (able this outsidfe of Jke round is usually on the upj e - 
or top, side,-n .Vitrtherefore called “fbp round.” Occasionally the platy* i: 
called t^'" rattle.” 



Natural Appearance of -Cyfs 
Healthy Beef 
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smt.ibilii) (or consumption 
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In Fig. 2 is shown a side of beef with the various cuts indicated as u«ed 
for commercial designation. 



Jr. Fig. 6 (page 20) is shown the interior view a hog carcass wit^ 
cuts indicated as known to the trade. 
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\The Cuts oj Veal .-— 1 The method of cutting- up a side of veal differs con- 
isidarably from that employed with beef. This is illustrated by Fig. 3, which 
shafws the relative position of the cuts in the animal and in a dressed side. 
The chuck is much smaller in proportion, a»<[ frequently no distinction is 
made between the chudc and the neck. The chuck is often cut so as to include 
a ffvxf deal of the portion here designated as shoulder, following more nearly 
the method adopted for subdividing beef. The shoulder of veal as here 
indicated includes, besides the portion corresponding to the shoulder in 
beef, the larger part of what is here c kissed as chuc k in the adult animal. The 
under part of the fore quarter, corres]x>mling to the plate in the bcef,*is often 
designated as breast in the veal. The part of the veal corresponding to the 
rump of beef is here included with the loin, but is often cut to form part 0/ 



Fic. 3.— Diagram ok Cuts ok Vkal.— {.Vm/h/wh Bulletins, Office of Experiment Stations.) 

the leg. In many localities the fore and hind shanks of veal are called the 
“ knuckles.” 

The Cuts oj 4 <iwi and Mutton. —Fig. 4 shows the relative position of tl.'e 
cuts in a dressed siflefof mutton or lamb and in a live animal. The cuts in a 
side of iamb and mutton number but six, three in each quarter. The chuck 
includes the ribs as far as the end of the shoulder blades, beyond which comes 
the loin. The flank is made to include all the under side<of the animal. Some 
butchers'however, make a larger number, of cuts in the fore quarter, includ- 
hf| apportion of the cut^marked ''loin” and “chuck" in Fig. 4, to make a 
cu^eslgnated as “ rib,” and a portion of the “ flank ” and “shoulder”., to make a 
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cut designated as "brisket.” The term “chops” is ordinarily used to des¬ 
ignate [nations of either the loin, ribs, chuck, or shoulder, which are.either 
cut or “chopped” by the butcher into pieces suitable for frying or broiling. 
The chuck atfti rib*are sometimes called the “rack.” 



Fin 4 .—Piac.ham or Cits 01' Lamb and Mi itiin -l .\ultilwn Kulirttn*. Otfur nL ?>/„iwii/ 

.Stations ) 

The Culs oj J’nrk .—The method of cutting up a side of pork diff.rs con¬ 
siderably from that cnifiloycd with other meats. A large jxirlion.ii the tart as!, 
of a dressed pig consists of almost clear fat. This furnishes the ♦'.Us which are 
used for “salt i>ork” and bacon. Fig. 5 illustrates a common method of 
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tutting up pork, showing the r?lative position of the aits in the animal and in 
the dressed side. Th 4 cut designated as “ back cut” is almost clear fat and is 
used for salting and pickling. The •middle cut” is theixirtion quite generally 
used for bacon and for “ lean ends” salt pork. The belly is salted or pickled, 
or may be*made into sausages. 
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Beneath the “hack cut” are the ribs and loin, from which are obtained 
“spareribs,” "chops,” and roasting pieces, not designated in the .figure. 
The hjms and shoulders are more frequently cured, but are also sold fresh 
as pork “steak.” . The tenderloin proper is a comparatively lean and very 
small strip of meat lying under the bones of the loin and usually weighing a 
fractiort of a pound. Some fat is usually trimmed off from the hams and 
shoulders which is called "ham and shoulder fat” and is often used for sau¬ 
sages, etc. What is called “leaf lard,” at least in some localities, comes from 
the inside of the back. It is the kidney fat. 

As stated above, cuts as shown in the diagrams herewith corrcs|>ond to 
those of which analyses are reported in the table licvontl, but do not attempt 
to show the different methods of cutting followed in markets in different parts 
(If the United States. 

Delivery of Fresh Meat to Consumers.- Perhaps the most important aid 
to the manufacturer, as well as a protection to the consumer, which modem 
science has offered to the public is the possibility of delivering fresh meats to 
consumers at a low temperature. A well equipped abattoir is provided with 
apparatus by means of which a constantly low temperature may be maintained 
in the room where the fresh meat is kept after the preparation described 
above. VChen the meats are to lie distributed over long distances refrigerator 
cars or floats "are provided w here low temperature may be maintained. 

■ Roast Beef.-The parts of the l.eef which are used for roasting arc 
shown in the diagram, comprising a considerable portion of the hind quarter 
of the beef and part of the ribs. The recast is perhaps the most important of 
the parts of the beef for edible purposes. The average composition of the 
edible part of roast lieef (before cooking) is given below: 


Water,. 

Solids. 



.*.<*>. U percent 

.y) 8ft “ 

Nitrogen,. 



• • - -.t 47 “ 

Phosphoric acid,. 



. 54 “ 

Sulfur,. 


_*.. 

.26 “ 

Fat,. 

A*ih,. 



.1048 ** 



. l..V> • “ 

Protein,. 

. 


.27.Q5 “ 


• Beefsteak.—The most important parts of the beef next loathe roast are 
the parts used for steak. Beefsteaks have different names, ^pch as tenderloin 
and sirloin, and when the latter two arc joined together*!;}- the Ixinc the whole 
is called ^porterhouse. There are also round steaks and rump steaks which 
are less highly prized portion#of the meat, hut in nutritive value are probably 
quite as valuable as the others mentioned. The average composition of 
the .edible part of a large number of samples of beefsteak is given in the 
following table * ‘ 

* Means of ftumerous analyses in Bureau of Chemistry. 
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Water,. 

Solids,. 

Nitrogen,. 

Phosphoric at id, 

Sulfur,. 

Fat,. 

Ash,. 

Protein,. 


,63.95 percent 

36-05 “ 


4- 54 
• 5 ') 
«7 

5 - 9.4 
i.4» 


U 

<« 

A 

(C 

« 


28-37 


It is seen that the roast beef contains less water, less protein, and decidedly 
more fat than the steak. 

Roast Lamb.— The parts of the lamb vvhkh are used for roasting are 
usually the hind quarters, although all of the parts are roasted at times. The 
average composition of a number of samples of lamb roast is giv<*n in the fol¬ 
lowing table:* 


Water,. 

Solids. 

Nitrogen,. 

l’hosphoru acid, 

Sulfur,. 

Fat,. 

Ash,. 

Protl-in,. 


58 56 percent 
41.44 

4 Of “ 

.61 “ 


9.12 

1.30 

30.71 


Lamb chops or mutton chops are the short ribs with attached flesh of 
lamb or young sheep. They are considered to be the most desirable part of 
the young sheep or lamb for edible purposes. The* average composition 
of the edible portion of a number of samples of lamb chops is given in the 


following table: • 


Solids,. 

Nitrogen,. 

Phosphoric acid,. 

.36-04 ’ “ 

. 4-35 “ 

.6l “ 

Fat.. * nrv “ 


r in « 

Protein. \ . oh *« 

Roast lamb, as shown by the above data, has le 

ss water, more fat, 


more pretein than lamb chRps. 

Preservation of Fresh Meats.— After delivery the meats are at once 
consigned to Refrigerator departments in the markets, where they are preserved 
until they pass iny> the consumer’s hands. Thus, a properly fattened, properly 
slaughtered, and prdptrly dressed piece of fresh meat may be brought into the 
consumer’s hands in a manner at once unobjectionable and at the same time 
one which secures it admirably from contamination of any kind. So perfect 
are these means of transportation that fresh meat may lve sent not only from 
city to city but across the sea, and reach tfie consumer as near perfection as 
huftian ingenuity can devije. 

* From numerous analyses made in the Burciu of Chemistry, 
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Length of Storage. —The question of how long meat can be safely 
kept in cold storage of this kind is one which has not been decided. It may 
be sai*i, however, that the period should not be extended any longer than is 
necessary an*d thaj the consumers of meat should lie provided in ordinary times, 
if transportation is undisturbed, with practically fresh meat. It is evident 
that if the principal meat-packing centers are Chicago, Omaha, and "Kansas 
City the cities and parts of the country remote from these localities must 
have meat somewhat older than those which arc near by. If we pass to 
distant countries, as for instance, l'.uro|>e, where fresh meats are received 
from the United States or even from Australia, the time elapsing between 
slaughter :!nd consumption must necessarily be long. Thus the length of 
time in which meat should be left in cold storage after it is properly matured 
depends ujxm its geographic distribution and is not a matter to be decided 
arbitrarily. 

W hen meats arc not only kept in told storage for trans|x>rtation but are 
actually frozen, as is often the case, they can, of course, be kept for a much 
longer time than when subjected merely to a low lem|>eruture at or slightly , 
above the freezing point. For this reason meats that arc to be (tarried to a 
long distance and not to be consumed for a long time after preparation are 
usually frozen and kept so during transport. 

Effect of Low .Temperature on Enzymic Action.— Attention has 
been called to the fact that low tem|H.'raturc does not inhibit enzymic action, 
and, therefore, it must be admitted that this continued activity must gradually 
deteriorate the quality of the product. .The question, therefore* which is the 
most important is not how long can meat lie kept in a frozen condition fan 
how short a time must it lie kept. In all cases, therefore, of this kind the con¬ 
sumer is entitled to know the length of time during which his meat has been 
kept frozen, and this desirable condition of affairs is easily* secured by tlfc 
necessary local, state, and national insjiec lion already mentioned. 

Disposition of Fragments Arising From the Dressing of Beef.— It is 
evident that the fragments of sound, wholesome meat which is dressed for 
delivery to commerce are themselves edible and Kerne there can be Ho hygienic 
or other objection to preparations made from these fragments, such as sausage 
•and other minced and comminuted meats which appear ujyn the market. 
In other words, the consumer is entitled to know that because a piece of 
•meatis comminuted is no reason for supposing that it R hot edible. 

Sausqge, mince meat, comminuted meat, (totted, canned, and other meats 
. or preparations from these sfiund, clean, edible fragments, necessarily rejected 
in the process of (freparing fresh meats for curing and for consumption, arc 
entitled to the same considered*!! and may lie looked upm with the same 
certainty of purity by. the consumer when firopejlv ins(ic(tcd and prepared 
as th| llrger pieces. 
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. The possibility of detecting any effects of disease in meats by inspection 
at the time of or after delivery is very remote and therefore the inspection 
before Trilling and during the process of manufacture should be a mofjt rigid 
one in the case of these fragments. Such inspection and certification would 
restore public confiderice in the purity and hygienic properties of these 
meats*Vhich not only are nutritious but by the spicing and condimental 
treatment which they receive are rendered highly palatable and desirable. 


DETECTION OF DIFFERENT KINDS OF MEAT. ■ 

When meats arc in large pieces they may be recognized by their anatomi¬ 
cal characteristics. In order that this may be done, however, the piece of 
meat must either be ot a sufficient size to be recognized by its shape and 
general appearance or must have a bone of sufficient size to indicate its 
anatomical character. 

According to the German law pieces of meat of less than eight pounds 
in weight are not supposed to he large enough to be recognized anatomically 
or otherwise with certainty. This, however, is a matter which pertains more 
to the meat of animals from which the hone is taken rather than to its actual 
size. It requires some little expert knowledge of the anatomy of animals in 
Order to distinguish these pieces, but one who is in the habit of purchasing or 
cutting meats acquires this knowledge without any special study. 

Odor and Taste.— Each kind of meat may also be detected both by its 
odor and tasty, as well as by its physical appearance and shape. Beef, mutton, 
S'^rk, and other meats in a proper state of preparation and preservation have 
characteristic odors and flavors by which they are easily detected. One of 
the common faults of cooking is the putting together of meats of various 
kinds in the sartieoven, by means of which the odors become so intermingled 
that in small pieces even the experienced taster may not always be. able to 
discriminate between them. ' 

Detection of Meat by Microscopic Appearance.— Meats are so nearly 
related Ideologically that the microscope is not a certain means of detecting 
the different varieties. Were this the case it would he easy to identify the 
different kinds of meat which may he found in a finely comminuted mixture.. 
The expert microscopist may have difficulty in discriminating between differ¬ 
ent microscopic portiorfc of meat, but the microsco|>e is of practically no advan-. 
tage to any but an expert and not a v<?rv great advantage to him. The fibers 
of some animals vary in size, coarseness or iirteness of texture, and other 
characteristics as much as fibers do from different animals. 

Detection by Chemical fixamination^-The most satisfactory methpd 
of- detecting meats is by means- of their chemical examination. There are 
two distinct points which are kept in view in a chemical examination. One 
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is the presence of glycogen, which in quantities of more than one |>crcent is 
characteristic of horse meat. Unfortunately, this test can only be applied u> tv 
meat ig practically a fresh state, as the glycogen is rapidly changed into other 
forms of carbohydrate substances, which makes it difficult to identify. The 
chemical examination, therefore, which is of the most value is that which is 
‘performed u|K>n the fat. The fat of different animals has different physical 
and chemical characteristics. The fats crystallize in different forms and 
have different melting points,—also the fatty acids derived therefrom. They 
absorb different quantities of iodin and bromin, and have other physical and 
chemical properties which are peculiar to each variety. 

A careful examination of the fat, therefore, will lead to an approximate 
degree of knowledge concerning the character of the flesh from which it has 
Ix-en derived. For instance, lard and beef fat are easily distinguished from 
each other. In case a minced meat is made wholly of one kind of flesh or of 
one kind of animal the chemical examination of the fat will, with a considerable 
degree of certainty, lead to its identification. In the same manner, if a minced 
meat be made up of equal parts of two different kinds of animals the charac¬ 
teristics of the fats will lead to the identification of the two source* of meat. 
If, however, one kind of meat be mixed in only a small proportion, say 10 or 
15 percent, of another, the chemical methods of separation are not to be 
relied upon. 'None ijj these chemical or physical methods, unfortunately, is 
of value in the hands of any but an expert,and, therefore, cannot be regarded as 
a common means of identification. For this reason the only edmmon manner 
of identification of the kinds of meats vyhich are sent out' to tlje consumer 
at large must consist in the general knowledge of their anatomical, physical, 
palatable, and gustatory properties outlined above. 

In all cases the consumer must eventually rely u|>on the official inspection 
and the label which accompanies the meat or which should accftmpanv it. 

Dried, Meat.—A very effective method of preserving tneat is practiced 
in certain of the arid regions of the country by exposing it to the drv air and 
sunlight. Meats prepared in this way are often called “jerked” meats 
The small amount of aqueous vapor in the air is hot sufficient to mAitain the 
life of the ordinary fermentative germs, and they are, therefore, destroyed by 
desiccation. Meat which is exposed under such circumstances does no 
become infected with any fermentative germ, and the moisture which it con 
tains is rapidly given off in the dry air surrounding it. * For this puqjose thi 
meat is cut into thin strips and suspended by appropriate meaas in the ai 
and exposed to the direct surllight. In a short time the moisture disappears 
and the hard dry pieces keep indefinitely in certain arid regions of this country 
The meat also maintains a fair dqgree of palatafiility and practically all of it 
nutrient properties, so tjiat when properly cooked it is a palatable and rnftri 
tious disll. Probably of .all the methods of preserving meat this one is the 
least open to objection, since not even spices or condiitiental substances are 
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necessary in order to preserve the meat from decay. By reason of the change 
in its physical appearance, however, which makes it less attractive, this method 
is not likely to come into general use in the ordinary preservation ofgneat. 

Dried beef is also prepared by preserving the mejit by condimental 
substances and, instea'd of placing it in brine, drying it artificially. Chipped 
or dried beef is a common article of commerce and is prepared in the'manner 
described above. This meat, however, has already been treated with condi¬ 
mental substances, and hence the drying is only one of the means of preserva¬ 
tion. Dried or chipped meats are often smoked also as well as desiccated, so 
that in their preparation more than one method of preservation is employed. 

Pickled Meats. —The method of preserving meats in a liquid’environment 
is sometimes called pickling. All kinds of meat are pickled in this way, but 
pork especially. The pickling brine may be simply made of common srrit, 
though other substances, such as sugar, vinegar, and spices, are used. The 
brine also sometimes contains a chemical preservative which is highly objec¬ 
tionable on the general ground of the harmfulness of these substances. The 
preservative commonly used is either sulfite of soda or boric acid. The 
making »f a pickled meat of this kind should be discouraged. The vinegar 
which is employed or acetic acid may be injected into the carcass before it is 
cut up. When the arteries or veins are filled with vinegar in fhis way it 
rapidly permeates to all parts of the meat and acts as excellent and unob¬ 
jectionable preservative in all cases where an acid taste is desired. It .is 
claimed that carcasses which have been injected with vinegar in this way are 
easily preserved, and require far lejjs salt and other condimental substances 
* than when not so treated. As vinegar is a condimental substance used every¬ 
where, and one which promotes digestion when used in proper quantities, 
the preservation of meats or the pickling of meats by a previous injection of 
‘vinegar is not objectionable 

v 

COMPOSITION OF THE FLESH OF PIGS. 

Extenllve investigation elf the composition of the flesh of pigs has been 
made in the Bureau of Chemistry (Bulletin 53), The pigs upon which these 
examination^ were made were spec ially bred and fattened at the Agricultural 
Ex|>eriment Staton of Iowa, and were prepared for the market by the most 
approved modern s’tv’le of feeding. They were slaughtered according to the 
approved method and immediately, after premier preparation, the carcasses, 
were placed in cold storage, where they were ke]H until removal for the purpose ' 
of dissection and preparation of the samples for analyses. Expert butchers 
from Washington were secured for the directing and dressing of the nigs'in 
the manner in which it Yould'be done for tne nest mprket. The pigs were of 
irterent varieties, namely, Berkshire. No. 1; Tamwarth, No. 2; Chester WTiite, 
No, 3 ; Poland China? No. ^Duroc (e-sev, No. 5, No. 6, No. 7; Yorkshire, No. 8. 



TABLE A—WEIGHTS OF WHOLE CI TS ANT) I) VTA RELATING TO THE PREI'AR VTION OF AIR-i>KY SAMPLES. 
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. Preparation of Samples for Analyses. —The meat obtained from all of 
the. cuts of the same kind in each sample was passed through a meat chopper 
two or three times in order to get an even, finely divided condition. A portion 
of known weight was then placed in a dish aivl dried in ste;!m oven at a 
temperature of boiling water or slightly above and heated until the fat had well 
separated so that it could be poured off into a flask, with care not to remove any 
of the water which may have separated with it. Small samples were removed 
before drying for the determination of the exact quantity of fat and water 
therein, and the results of these analyses were used for calculating the relative 
portion of the large samples. Samples of skin, bones, marrow, spinal cord, 
tendons, hoofs, and other parts of the animal were also carefully secured 
and subjected to analyses. In this way the whole animal was subjected to 
examination for analytical data, and at the same time each particular part of 
it, in so far as its relation to the market is concerned, was kept separated. 
In Table A are found the weight of the whole cut and the data relative to 
the preparation of the air-dried sample. 

1 he data show that there was a slight loss of water during the transit 
from Chicago to Washington. The part of the pig which has the largest 


TABLE B.—WEIGHTS OK PARTS FROM EACH CTT AND DATA RELAT¬ 
ING TO THE PREPARATION OK AIK-I)RY*SAMPLKS. 

, PHI N<>. i -HERKSHIki. 


t Namfs of Pa kin and Ci rs. 

Meat (fat and lean): 

Backs,. 

Bellies,. 

Hants,. 

Shoulder^,. 

Feet,... 

Spareribs,. 

Tenderloins,. 

Neck bones,. 

Backbones. 

^Trimmings,. 

Tail,. 

Bones: 

Backs,. 

Bellies, .. 

Hams,.. . 

Shoulders.... 

Feet,. 

Sttareribs,. 

Neck bones,. 

Backbones,. 

Trimmings,. 6 .. 

Tail,... 

Total,.*. 

Marrow . 

Total bones less marrow. 


W mans 

>F Parts. 


From 
< at h «tit. 

Total. 

Of entire 
F>|«- 

14 . 767.0 

8,230.6 

6,107.9 

8 . 448.2 

Grams. 

Percent. 




V f,8 J 8 

470 8 



405.2 

701 0 
7,021 5 



291.7 



— 

51.844.9 

88.19 

1 QI.I 



81.4 

879.6 

693.8 



802.6 

528.2* 


.*• 

536.1 



833 .S 

* 





27.1 



69.7 

• ———— 

. 4 , 444-4 

•« • 

« 9-7 

0.1* 

•• 

4 , 374-7 

. 7-44 
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percentage of fat is the meat of the tail, while the smallest jiercentage is found, 
in the tenderloins. The largest percentage of wafer in any part of the meat 
b in th<* * * § tenderloins and the smallest in the meat of the tail. 

Similar data wer* obtained for all of the other samples used, but the chemi¬ 
cal composition is so nearly the same that it is not advisable to rejicat the data 
for the other varieties. The Berkshire for which the data arc given m’fy be 
taken as a fair representative of the composition of the varied parts of the meat 
of pigs. The comparative weights of various parts of the Berkshire pig 
are given in Table 11 . 

The data show that 88.19 l>erccnt of the weight of the carcass, after 
dressing, is composed of meat, fat, and lean, and 7.5O percent of 1 m me. The 
complete data for the variety of Berkshire pig may be taken as a type for the 
other varieties and is given in Table C. 

The composition of the bone, marrow, -.kin, spinal cord, tendons, and 
hoofs of the Berkshire pig is shown in Table 1 >. 

The percentages of the various parts of the original material of the Berk¬ 
shire pig are found in Table E. 


TABLE K.—REVISE!) ANALYTICAL DATA. 


PIO No. , DEKKSHIRr. 



♦ 

Naotus or C1 TS AM) 
Paris 

Wan r 

Meat - 

American backs,. 

American bellies,. 

Shortcut Kan™,..... 
New York shoulders,. 

33 J? 

3 ? 37 

60 Jyt 

S 4 97 T 


S 3 S 4 



ss 70 

S 3 «t ; 

39 Wit j 


Trim minus. 

Tail. 


1*94 

M 36 
so 14 

6s 70 



Spinal cord,. 

Hoofs. 

41 09 


[Percents 0riKin.1l material ] 

j NlTBOt.rNOt S St BSTAM l 


Pro- 

teids, 


' 1 ,c “ ls - | r ,* ! 

' 1 twill- j 11, si, 

| ble m 11 . hav *. 

hot nu,,1< I 

; water. 1 


( I.Hl- 
1 7 HIN * 


1 



-- 


. 



! 

7 00 

O SO 

0 or 

8 41 

. 

0 IS 

0 SI 

99 03 

siyt ; 

7.00 

0 s6 

J 23 

' 8 78 

0 14 

0 ss 

08 6 7 

22 19 

14 oc# 

O 69 

I is 

IS 84 

O 6s 

0 06 

00 0 3 

39 01 , 

n 2 s 

081 

I S6 

1 i 62 

0 IS 

0 Xg 

<2864 


11 IQ 

4 t «9 

2 34 

19 22 

0 61 

O 82 

08 70 

29 IO 

It 44 

1 1 l 

1 10 

is 76 


1 OO 

ox :s 

X 7X 

18 s6 

0 SO 

1 of) 

, 20 12 

0 40 

' '7 

98 62 

27 92 

12 44 

0 7 S 

1 of) 

14 2 S 

068 

0*1 


27 li 

14 38 

087 

I 44 

1 16 fig 

0 26 

1 24 

oX 24 

61 00 

s 19 

0 69 

1 03 

6 gl 

0 11 


09 11 

"u 

5 75 

0 s6 

0 so 

f. 81 

0 17 

O so 

00.6a 

I 1.67 

> 7 -S 0 

0 38 

1 3 S 

19 1 3 

0 44 

2f> 12 


81 SI ■ 

200 

0 ig 

0 of» 

3 3 S 

0 4 »t» 


08 s8 

17II 

25-25 

6.6g 

' 37 



O63 


36.76 

*■»» 

Q.6g 

O 16 

, 4 7 J, 

^47 i 

0 401! 

97 19 • 

13.40 j 

32 44 

4 44 

O 62 

j 27 So 


i 18 

100 06 

0 86 ' 


w 


j sX 00 

.. 

0 03 

100 Jt8 
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t In fat extract. 
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The data for the entire dres.seel animal after the removal of the head» 
hoofs, lard, and kidneys are .shown in Table F. • 

General Conclusions. -The com]xisition of the llesh of pigs has been 
given in detail tor Jwo reason*. First, because the d.ita relatin' to this ]><»int 
are much more complete than those* of any other llesli product and were 
obtained in a more systematic way. In the second place, p<»rk is one of the 
thief meat products of the United States,—the industry being one of great 
magnitude, and [*>rk being a common article of diet among all classes of 
]»eople Further than this, the data indicate the general character of fresh 
meat, and illustrate as well as that of any of the typical animals the nutritive 
value and pro|H*rties of llesh. 'Flu* study of |x>rk, therefore, inav be regarded 
as a typical study of meat products. It is quite as important that all people 
should be informed resecting the nature of the wholesome meat which they 
consume and its value .is a die t as it is that they should be certain these meats 
are procured from healthy animals and in a sanitary way. These two classes 
of knowledge together give a complete scheme of information which the 
consumers in this and other countries are entitled to have. 

Pork, by many hy gienists, is regarded as the least desirable* of meat 
products, and it is not the purpose here to combat that idea. Granting, 
however, for the sake of argument, that pork is a less desirable meat food 
than those derived frqjn cattle or sheep, that is all the more reason for know¬ 
ing particularly everything connected with it. Modern investigations have 
ap|>earcd to establish the fad that swine are less subject to flioso forms of 
disease, with the exception of triehinosis^whic h tend to infect thv meat and 
make it unfit for consumption than cattle or sheep. The diseases to which 
swine are usually subject act quickly, as a rule, and are speedily fatal, as in 
the case of hog cholera, whereas the diseases most to be feared in cattle and 
sheep are those of slow activity and those of a nature which is often not* 
revealed gntil slaughter, namely, tubercular diseases. Ig so far, therefore, 
as infection from disease is concerned, previous to slaughter, it apjwars that 
the llesh of swine is less objee tionable and less open to suspic ion than that of 
cattle or sheep. One of the chief objections to the use of pork in jffiv form, 
whether fresh or cured, has been based upon the unsanitary habits of the 
auimals themselves. With the modern methods of cleanliness and care, 
however, the conditions under which the pigs grow and fatten are, or should 
be, quite as sanitary as those surrounding cattle and sheep. The consumer, 
of c ourse,, has the right to insist u[x>n such sanitary conditions and these, 
under present laws or those whfrh are to lie enacted, will doubtless he supplied. 

It i. believed that in this country sanitary environments and a sanitary method 
of -feeding will develop types of animals sujjerior to those grown in other 
countries, where the population is denser and whgfc the facilities for (Tie 
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(hat the general diffusion of knowledge respecting all food products among 
our people will aid greatly in securing these very desirable results. 

I’KESERYKi) MEATS. 

M&ls which cannot lie eaten at the time of or soon after slaughter are neces¬ 
sarily preserved until the time of (onstimption. it is difficult to draw a definite 
line between a preserve d and a fresh meat. A general distinction is the follow¬ 
ing: Eri'sh meat is meat which i- prepared for consumption without the use 
of any condiment or preservative, without sterilization, and with none of the 
artilic ial methods of keeping, except < leanliness and a low temperature. 

The above definition, as will be seen, covers meat placed in cold storage. A 
special distinction, however, must he made in this case between meat placed 
in cold storage for the purpose of transportation only and meat placed in cold 
storage to he kept for an indefinite time. Where meats are prepared for con¬ 
sumption by slaughter and appropriate dressing and shipped long distances to 
the consumer the cold storage car, ship, and warehouse become a necessity. 
There is*,ome reasonable limit for keeping such products, beyond whic h they 
should lie differentiated from fresh meals. Whenever meats are kept in cold 
storage so long as to afford the opportunity for the growth of a moul 3 ,or under¬ 
go other changes of a chemical or physical character v^hich distinguish them 
from the fresli produc ts, they should he placed in a different class. Fresh meats 
may, therefore?, lie divided as follows: 

Class I. .Moats intended for immediate consumption and passed to the 
consumer within, at the most, one week after slaughter. Class II. Cold 
storage meats, which are placed in refrigerators, frozen,and kept for a longer 
period than one week. There is evidently also a limit to the length of time 
which meat should remain In cold storage, no matter how low the temperature 
may he, since the action of organisms which produce decay cannot he entirely 
overcome. The exact limit at whic h frozen meats can be kept without becom¬ 
ing inedible lias not been determined. Without this determination, however, 
it is achfs aide that such limit should not lie approached. Inasmuch as the 
supply of fresh meat is practically uniform, or i an lie made so by the dealer 
therein, (her* seems no good reason for the storage of meat in refrigerator cor- 
partments fora Wmger time than is necessary for transportation and a reasonable 
time thereafter for passing into consumption, except in cases of emergence. 
It might be safe to say that no meat should lie kept in a cold storage warehouse 
longer than a month after its reception. Numerous instances might be cited' 
in which meat may be kept,for a much longer time, hut the question for the 
consumer is not how long a while meats cyi lie kept but how soon they can’be 
placed in his hands. In.this connection it should not,be forgotten that it is the 
opinion of perhaps the majority of hygienists and ccnnoisseurs that fresh meat, 
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especially beef, improves for a certain length of time in cold .storage. It ts 
probable that the fresh beef which is .served to the jn-ople of the I nile^Sthtes 
is on a# a\erage a month old, and is said to be improved by keeping this length 
of time This is* question, Jiow ever, which is still undetermined, and it de¬ 
serves a further investigation. Vnder present conditions it is well tc^know 
the truth respecting these matters and to realize that the fresh meat we get, 
mi* It as beef and mutton, is not direct from the shambles but has been kept for 
at least four weeks in cold storage. 

Effect of Long Cold Storage, h has been stated in semi-s< ientitie publica¬ 
tions that the llcsh of a mammoth im rusted in polar ice and presumable thou¬ 
sands of wars old has been found to be intac t and edible. This story, lac king 
corroboration, is hardly in harmony with known facts. The author had the 
opportunity of examining a quarter of beef w hie It had been kept frozen in a 
warehouse for more than eleven years. This meat was found to be wholly 
inedible. It had an unpleasant and mummy-like odor, was light in liber and 
color, having evidently lost a large part of its weight, and was of a character 
wholly unsuitable for consumption. This fad appears to show th.it eleven 
years is too long a lime in which to keep meat frozen. In fact, it it scarcely* 
woi th w hile, from a prac tic al point of \ le w, to disc uss m> long a limit. (>nly the 
necessary time for the preparation and transportation of the meat is to be con¬ 
sidered, and the sanitary laws of the nation, states, and municipalities should 
undoubtedly regulate the time of cold storage and see that all p.u kages of meat 
exposed for sale arc* plainly tagged .is to the date of slaughter, in order that the 
consumer may know. • . 

in the consideration of the subject of preserved meats there are ex. luded all 
meats delivered in the fresh slate for consumption and meats kept in cold 
storage in a fresh state during the necessary time of preparation ;yid trans|>orta- 
tion say, on the whole, from four to eight weeks. Meats kepi longer than this 
may generally be considered as preserved meats, even when cold is the only 
factor active in their preservation. 

Method of Preserving Meats.—Aside from cold storage there are four 
methods in vogue for preserving meats. These may be classified as follows: 
(i) Curing with the aid of condimental substances; ( 2 ) treatment with chem¬ 
ical and non-condimcntal preservatives; (3) sterilization with heat; (4) drying. 
All of these, except the second, may be regarded as legijimafl* means of pre-. 
serving meats. 

Curing.with Condimental Substances. —This method of preserving meat 
has been practiced from the remotest antiquity. The chief condimental sub¬ 
stances employed are'salt, sugar, vinegar, and vvc>g<l smoke. With the pro|>er 
technical skill and knowledge of #ic process, meats can be preserved in this 
wav, and at the same time aromas and flavor-, developed which are considered 
most agrelable by the consumer and which give an additional value to the 



product. It is not to be chimed in any case that condimental preservatives 
add anything to the nutritive value of the product, except in so far as condi¬ 
ment s themselves aid the digestion by exciting in a perfectly proper wa y the 
activity of the glands which secrete the digestive ferments. ' 

ft i\ not the purpose here to describe the tec hni< al processes used. In gen¬ 
eral it may he said that the application of salt is the first process, and this is 
done as soon after the slaughter as it is possible to set urc the proper cooling of 
the can ass, usually from twenty four to forte eight hours. '1 he meat, properly 
cut into the forms known to lonimrnr, is carefully packed and heavily sailed, 
and allowed to remain for some time in contact with the salt or with the brine 
which is produced therefrom. The salt penetrates to the interior of the flesh 
and hardens, to some extent, the tissues, abstracting water therefrom, and, with¬ 
out being wholly germic idal in c liarac ter, prevents the introduction of eggs of 
insects and the development of ordinary germ life. The salt, however, does 
licit entirely inhibit the enzymic action which tends to ripen the meat and 
make it more palatable. It naturally gives to the meat the salty flavor which 
is demanded bv the taste in a preparation of this kind. 

Sugar Ik Used, if at all, always in connection with salt as a preservative for 
meats. It may be employed in the pure state, but is usually the yellow or low- 
grade sugar or molasses. I; gives to the preserved meat, especially ham, a 
llavorand quality mm h apprec ialed by the c onsumer. r 

The application of wood smoke is usually the last process after the meats 
are properly c ured in salt and sugar. The pieces arc; suspended in a convenient 
room and Underneath is built a lire.of hard wood, which is kept smouldering 
as much as possible in order to produce the maximum of smoke and minimum 
of heal. Oak, maple, and hie kory woods are most highly prized for this pur- 
jm-e, since they develop cm burning a rich aroma which imparts to the flesh a 
delicate ll.cvor. 

The object of curing the meat is, first, (,i prevent decay; second, to impart 
the flavor of the well known condiments mentioned above, and third, to favor 
the development of the enzymic ,u lion whic h has the effect not only of making 
the meat more aromatic than it otherwise would lie, but also more pleasant 
to the taste. 

The curing of meat in this respect may be compared to the development ofet 
jrheese, except tlftit tlje enzymic action in the case of meat is one of minimum 
extent, while in the case of cheese it is one of maximum intensity. In addition 
to the condimental substances above mentioned spices of different kinds are 
sometimes added. Vinegar is also used at times as a condimental substance 
and is, to a certain extent, also a preservative substance," but vinegar is chiefly 
used in the preservation of vegetable sulfttanecs rather than meats in Inilk. 
.For meats which are spiffed as well as preserved as above, vinegar is often used 
as one of the ingredients, intended as a condimental substance. 4 ISjo other 
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substances than those mentioned above are necessary to the profier curing qf 
meal, but convenience of application and certain other considerations have, led 
patke^j, of meals, when not prevented by Jaw, to abandon the old methods to 
a certain extent iptd substitute what is known as the quick-aging process 
desi ribed below. 

Preservation by Means of Non-condimental Chemical Preservatives. 

—The Use of non-condimental < hemicals in the preservation of meat is practi¬ 
cally an industry of the Lot quarter of a century. I'p to that time the use of 
non-condimental chemicals vas practicallv unknown in the meat industry. 
The chemicals employed are those known as germicides. In the quantities 
useil they neither impart a taste nor odor to a preserved meat, but by their 
germicidal properties prevent the development of organic ferments and thus 
make the preservation of meat far more certain and very much less expensive. 
By the use of some c hemic ak the suiting, sugaring, and smoking of preserved 
meats may be clone w itli vc rv nnu h le-s c are, in a very nnu li .shorter time, and at 
a very greatly reduc ed expense. For this reason the prac lice has gained a great 
vogue, not as a means of benefiting the consumers, but rather as a means of 
enriching the packer and dealer. Chemical preservatives are also highly 
objectionable because they keep meats appatcnlh fresh, while in reality 
rhangc-s of the most dangen ms e liar.o ter may be going on. They thus prevent 
the display of the red-light danger signal 

.Preservatives Used. -The principal chemical preservatives used in tile 
curing of meats are borax anil born a< id and sullite of soda. There are many 
ether i hemic al preservatives vv hieh have been employe d, but these are |>y far the 
most useful, the most c ertaiil and the most w idel v employ ed. Borax and bone 
lc id, of the two classes, are by far the more common. Sullite of soda is used 
more as a preservative of color, and i- probably found more frequently on fresh 
than on preserved meats, Borax has the projierly of paralyzing fermentative? 
action and thus securing immunitv from decay. Its use;, however, tends to 
diminish the palalabililv of the meat because of its restraining inlluence upon 
the condimental method of preservation described above. The meats arc 
more quickly preserved, require less condimental substances, and the borax 
probably inhibits, to a certain degree, the enzymic, action of a favorable kind, 
lesc ribed above. t 

The use of any kind of a chemical preserving agent qn meat is most 
ceprehensihle, no matter what it may be. 1'nfornfh.itely. experts differ 
respecting the influence of these chemical preservatives upon health. The 
users of chemical preservative*; have emploved cx)>erts of know n fame and dis¬ 
tinction to testify in favor of these products,while the consumer,fierhaps, is not 
able to go to the expense of secqjing expert testimony, and, therefore, as re¬ 
spects numbers of witnesses, at least, chemical preservatives have an advantage. 
In a casaof this kind the;accused must be considered guilty until proven in- 



qoccnt. It is not sufficient to prove in a given case that borax is not injurious. 
If it he proven that it is injurious in a single case conviction muslensue. There 
is no doubt of the fact that the injurious character of borax, even ip small 
quantities, has been fully established, and therefore any amojunt of testimony to 
the effect that in individual cases it has not produced injurious results is of no 
value Whatever. If a < itizen be robbed and in the course of the prosecution it 
be shown that there are a million citizens who have not been robbed by this 
criminal the evidence would be of no value. If it has been shown that the in¬ 
dividual citizen has been robbed the prisoner is convicted. No expert would 
testify that borax lias never been injurious.—even those who appear in its 
favor admit that, but plead that it is generally used in small quantities, and, 
therefore, cannot be harmful. 

The Argument of Small Quantities. —The fallacy of the argument for 
small quantities is so evident that it needs only to be presented in brief form to 
show the intelligent and thinking people of this countr) the fallacy of the claims 
of experts in favor of chemical preservatives. 

The arguments which have been advanced in excuse of the use of preser¬ 
vatives when used in minute quantities have, perhaps, been more vigorously 
urged for salic v lie acid than for almost any other substance. This argument 
has been urged with such vigor and such ingenuity that a further reference 
may not be out of place here. The principle which is laid down is that a 
substance which is injurious to health when added to foods, if not a natural 
constituent thereof, or if not added for condimental purposes, does not lose 
its power of f injury to health because it is diluted or given in small quantities. 

<• The only change which is made is to mask the injurious effects produced— to 
make them more difficult of ascertainment and impossible of measurement. 
The fallacy of the argument that small quantities of an injurious substance 
tire not injurious,may, perhaps, be best represented graphically. The accom¬ 
panying chart (I’fg^ 7) shows theoretically the normal and lethal dose of a 
food and a drug or, as in this case, a chemical preservative. The chart shows 
two curves, one representing a chemical preservative and one representing 
a food, cl he normal dose of a food is that quantity of food which maintains 
a healthy adult body in equilibrium. It is represented in the chart on the 
right by the number 100. If the quantity of food necessary to maintain thf 
equilibrium in a Jiealthy adult body is slightly diminished, no apparent change 
fs at first experienced and jvossibly even no discomfort. If, however, the 
quantity of food be still further diminished progressively, as indicated bv 
following the curve down to the left, the point i* finally reached when no food 
is given at all and death ensues, represented by o on the left hand of the dia¬ 
gram designated ‘‘Lethal dose.” As the^curve begins to deviate from,the 
perpendicular on the right the degree of injury is very readily noticed and 
Starvation or symptoms of starvation are set up. v Thus if you follow the 
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peqcendicular on the right downward lo the point 80 the divergence of the 
corresponding jxlint of the cnr\e is already measurable. As you descend to 
o the magnitude of the measuiement iture.tses. It ret|uires but very little 
further illustration to show how easily the elYeit of diminishing the normal 
dose of a food can be measured immediately after the nine begins to vary 
apprec iably from the perpendic ular on the right. > 

Let Us now consider the perpendicular on 1 the left, which is marked at 
the top under the term “Lethal dose," namely, a quantity of the added 
preservative sufficient to destroy life. The normal dose of such an added 
chemical preservative i- o and is shown at the base line to the right, marked 
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‘"Normal close.” If you add a very minute quantity of a chemical preserva¬ 
tive, the curve representing it varies so slightly from the hori/.ontal base as to 
be impossible of measurement by ordinary means. If we billow along to 
the number 75 on the horizontal base we see the deviation of the curve is 
sufficiently great to measure. At 50 it i*. still greater, at 25 still greater, while 
at the IcTt of the basic line i* is a maximum extending from 0 to too, or the 
lethal dose. It is easy to show by mathematical data that no matter how 
small the quantity of an injurious substance or preservative it will still produce 
an injurious effect which mav be infinitely small if the dose be infinitely small. 
It follow*, then, as a mathematical demonstratiotf that any quantity of an 
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injurious substance added to a food product must of necessity be injurious, 
provided it is in the nature of a drug and the body is in a perfectly healthy, 
normal condition. e 

Hence the argument which lias been so persistently urged in favor of a 
chemical preservative, that if in small quantities it is harmless, is shown to 
be wholly untenable. While there is no necessity for the addition of a harm¬ 
ful substance, where no particular benefit is secured thereby, and where there 
is no disturbance of the normal state of health, there can he no possible excuse 
of a valid nature to offer for the exhibition of even minute quantities. That 
these minute quantities would not he dangerous in so far as producing any 
fatal effect is concerned is conceded, hut that in the end they do not produce 
an injury even in these small quantities is certainly to lie denied. The course 
of safety, therefore, in all these cases is to guard the opening of the door. 
If the admission of small quantities is permitted, then there ran never he any 
agreement among experts or others respecting the magnitude of tile small 
quantity, and continued litigation and disagreement must follow. On the 
other hand, when the harmfulness of any substance which it is proposed to 
add to food is established and no reason for its use can he given other than 
the convenience. Carelessness, or indifference of the manufacturer, the exclu¬ 
sion of such bodies entirely from food products follows as a logical sequence; 
and a hygienic necessity. 

The third method of preparing or prcscning meat is hv sterilization. Of 
all the various methods which luce been proposed there is probably none which 
is, theoretically, so free of ohjec lions as the preservation of meat hv sterilization, 
,iir other words, as canned meats. The only important thing is that the raw 
material used in canning must itself lie meat free of disease, obtained under 
sanitary conditions, and subjected to sterilization before any fermentation or 
decay takes phicy. Pure, wholesome meat thus prepared and thoroughly 
sterilized will remain in an edible condition for a reasonable length of time. 
Unfortunately, as has has been shown In till- testimony respecting the pac king 
industry of the country, c anned meats have not always been selected solely for 
freedom (join disease and for palatabilitv. The question of diseased meat is 
discussed in another part of this hook and, therefore, may not be taken up here. 
There have been used for canning purposes the fragments and, perhaps, in, 
edible portions of carcasses, and this practice cannot lie too severely condemned. 
This does not mean txuit these fragments and portions of carcasses axe not 
fit for food, but they should lie collected, prepared, and sold as such with plain 
notices to the consumers of their origin. A cluxqier supply of beef would thus 
be furnished for those in humbler circumstances, and no imposition of anv kind 
would be practiced because the nature of tli£ meat would be fully understood. 

Preparation of Meat for Canning.— In the following description it is 
understood that the ordinary processes of canning sound. nr,m*ri„ -wared 
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bed' are described. The question of the canning of improper samples is re¬ 
served for the remarks on adulterations. 

They; is no uniform practice followed, as has been carefully ascertained by a 
Study of the different pac king houses and processes for selecting and preparing 
meats for canning. The exigencies of trade determine this to a greater or less 
extent. \\ hen there is a demand in the fresh state for all the beef whit h van be 
supplied the canning industry w ill netes-arily suffer. When there is a surplus 
of beef offered for sale or in case of war, where the army contracts for large 
quantities of canned meat, the opposite conditions probably prevail,and the 
best meats are used for canning purposes and those of a less desirable quality 
offered fur sale in the fresh state. The portions of the carcass used, as 
described in bulletin it, Part 10, bureau of Chemistry, depend, to some ex¬ 
tent, upon the market of fresh beef. All of the meal on the fore quarter, ex¬ 
cept the slunk and the “thifcl rib,’’ is usually canned, and in some cases those 
portions are not reserved. The cheaper cuts from the hind quarter are also 
used for preserving purposes. Very fat, and therefore easily marketed, tar- 
tasst's are not Used for canning purposes except in case of unusual demand 
as above stated. There are two reasons for this, one of which has already 
been outlined, namely, that sue It meal brings a better price in the fresh stale, 
and. in tlr? second plae e. lean meat has a better appearanc e in the ralined state 
than the fat meat. l-'or these reasons, in the ptope" preparation of the meat 
for canning, the more fatty portions, together with the gristle, are removed and 
sent to other parts of the tui lory for making up into cither kindsof food. 

The meat having been selec ted, it; isc ul into picc cs of approximated! from one 
to four pounds in weight, ac cording to tfie she of the tins in which it is to hec 
placed. It is important, for the purpose of appear.mces, that the size of the 
pieces of meat ill each tin be approximately the same. Also for the- process 
o. sterilization the pieces of meal should be prat tic ally the sanje size, so that they 
can all be thoroughly sterilized at the same time. If the pieces be of different 
sizes the small ones would become thoroughly cooked and disintegrated before 
the large ones became thoroughly sterilized,and thus the mass vvltic h would be 
presented to the view on opening the tan would be unpleasant to the#ight. 

Parboiling. —After the pieces have been selectee! and dressed they arepar- 
Jxviled before being sterilized. The time of parboiling varies in different [tack¬ 
ing establishments from eight to twenty minutes, according to the siz.e of the 
pieces,of meat. In some cases a uniform time for ptfrboiling is presc ribecl, 
irrespective of the size of the pieces. Oite of the principal reasons for parboil¬ 
ing the meat is to secure thethrinkage, which always lakes [dace on heating, 
before the meat is placed in the tins. 

• The experiments have shown tjiat meats when put in tins in a fresh state 
and sterilized shrink to about two-thirds of their original volume. Parboiling 
is, in th*essence, a process of shrinking. When tfie meat is put at onc e into 
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boiling water there is less lass of protein matter than when the meat is placed 
'in cold water and heated gradually. The substances removed in parboiling 
are water, fat, soluble mineral matter, and the meat bases. The fat is Removed 
by becoming rendered, and rises to the surface where it can be skimmed 
off. A little over one percent of the protein content of meat is lost by par¬ 
boiling while the total meat bases lost amount to almost one third of the total 
quantity contained in the meat. (>f mineral matter in the meat as high as 50 
percent is lost in parboiling. 

By shrinking, parboiling tends to make a more concentrated article and thus 
favors transportation. J’rac tic ally the milritbe value of a pound of properly 
canned beef is about one-third greater than that of one pound of the fresh beef 
of the same kind. Hence parboiling nitty be regarded as a perfectly legitimate 
and desirable process without which the beef could not be properly prepared 
for c anning. 

Tinning. —After the meat is properly parboiled it is placed in the tins either 
by machinery or by hand. To each tin is added a small quantity of a liquid 
preparation made by the tanners and known as soup liquor. This liquor 
generally contains stilt, and sometimes a little sugar or molasses. The compo¬ 
sition of soup liquor is as follows; 




Protein,. ... 



.* . .2? “ 

Ash,. 

.28 “ 

Salt,.•. 

.11 “ 

Water,. 

.0* .17 " 


1 ’This soup liquor may be regarded as a thin soup. The origin of the licjuid 
analyzed above was not disclosed, and, therefore, no expression can be made of 
the wav in which it was formed. It w a-probably made from soup stock, namely, 
<he waste meat*an*l bones of the fai tore. There is no objection to a soup liquor 
of this kind provided it is made from sound, clean, and wholesome material. 
There are two reasons for adding this liquit'l, namely, to till up the space which 
would otherwise exist between t he pieces of meat and thus aid in the preservation 
of the material, and, second, to add a condiment,d substance which makes the 
contents of the tin more palatable. 

Sterilization. —After the cans are Idled in this way and closed by soldering 
or otherwise theygvre places I in retorts vv hie li are composed of strong iron or steel 
boilers, properly covertsl and secured, and when these boilers are full they are 
subjected to the action of steam heat'under pressure. Usually a small hole is 
left in the can through which any gas, air or otlvcAkind, is expelled from the can. 
As soon as everything is complete the retorts are o|x'ncd and the cans tire sealed. 

In all eases, however, after sealing the eg 11s they are subjected to a second 
beating at a temperature of from 225 to 250 degrees F. The time of heating 
varies from one to two hours. After removal from the/etorts the cansase washed 
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with a spray of cold water for several hours, and they are then dried, painted, 
and lataled. 

The^ibove is a general description of the process employed which, however, is 
varied to some extent in ditTerepl packing houses. 

A modifu at ion of the alx>ve method consists in exhausting the cans in vacuo 
and automatically sealing them in the exhausted state, thus removing all air 
and other gases therefrom. The (.ms are then placed upon an endless con¬ 
veyor and dipped into an oil hath at a temperature of 240 degrees, the speed of 
the minever being so regulated that the tans remain in the bath a sufficient 
length of time to complete sterilization before being carried out at the op¬ 
posite end. After passing through this bath thev are < arried automatic ally into 
another bath consisting of a solution of carbonate of soda and, finally, into a 
bath of pure water. The cans are then painted and labeled as originally 
described. 


special studies or methods or canning beef made in 
BUREAU or CHEMISTRY. 

Composition of Beef Used for Canning.— Samples of fresh beef in¬ 
tended far canning purposes, and examined in the Bureau of Chemistry, 
have the following composition: 


Watt r,.71 1 7 j)(»ricnt 

InsoluMr pu»i« in,.1 } 11 

Globulins,.1 “ 

Proteose*', |ic|)tt>m .mil gt'l.uin.,.1 ;i . “ 

Ml .It b.l'l .1 Oi; “ 

Ect . i) Hi, 

Ash. . .<)(> “ 

Salt.cj 

t'mli termini »1,. <4 11 


The sample, of which the abound,ita are representative, wassec ured from a 
mass of meat weighing 35O pounds, after passing through a sausage* grinder 
and being thoroughly mixed The < lass of cattle whic h are sold under the teim 
“tanners” on the (hie ago market bring the lowest pi ices of any ediWe animals 
olfered for sale. This would indicate that canned beef is not of as good cjuulitv 
•is the ordinary beef bought on the market. , 

Effect of Parboiling. —A similar lot of meat secured ju the same way 
•and from the same carcass weighed 358 pounds andVvus parboiled as fol¬ 
lows: I’hc meat was placed in water*in a steam-jacketed tank, Ihc tem¬ 
perature of which stood at ?q6 degrees F. The reduction in the tc mj>eraturc 
caused by the meat was restored by heating the contents of the retort, and it 
Was kept at iq6 degrees F. for i sininutes. It is thus seen that this parboiling 
was accomplished at a temperature below the l»oilinjj |>oint c)f water. After the 
parboiling was completed it was found that the meat weighed 2^5 pounds, 
showing a net shrinkage in weight of 123 pounds. This sample of meat 
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then tinned in two-pound cans with the addition to each can of two ounces ol 
canning jelly of the following composition: 

Water,.05.18 percent c 

Protein. 1.75 “ 

Common sail. i . 28c u 

Ash,. 22 “ 

After sterilizing, the (ans were opened and the contents subjected to analysis. 
The data obtained are as follows: 

Water,.62.47 percent 

Total protein,.2488 “ 

Insoluble protein,.22.25 “ 

Proteoses, peplom s,uiwl grl.iliii. 263 u 

Meat bu*a s,. 1 15 “ 

Pat. 087 " 

Ash. « 

Salt,.. .iq « 

Composition oj Parboiling Water.- The liquor, after parboiling the above 
sample, weighed 2.80 pounds and had the following composition: 

^■'ler,. percent 

Protein,. o 0 “ 

Meat bases. « 

Ash,.;;;;;; y, « 


The above data show that the general elfeci of parboiling upon the canned 
meat is to diminish its content of water. (Inly a small quantity of the soluble 
proteidsis founjlin the licjuor,and thcotlter print ipal constituents removed,aside 
from water, are the meat bases and miner.il content or ash. The fat in the 
1 S0up liquor was not determined bee a\ise it rises to the surface and is not in any 
sense a constituent of the liquor itself. ( onsiderable C|uanlities of fat were re* 
moted in parboiling, the amount depending lurgclv upon the temperature. 
^\t a low* temjx-nUure of parboiling, such as described, the amount of fat se¬ 
cured is far less than when the temperature of parboiling is higher. 

Table Showing the (..ompvraiuk !• 111 c r of Pnrboiiinc; and Sterilizing upon 

Mil- I umu in 1 k. 


1 Rls>| IIhI, t MKAi IU> BY 1 AdOH) IV 

IL’U.lNl., Canning. 


Cl IMVOMl ION 
OF C'aNMD 
MU F As I)K- 
Tl RMINM) BY 

Analysis. ‘ 


Water,. 

Protein,. 

Meat bases,... 

Fat. 

Ash,. 

Salt,. 

Undetermined,. 
. Total,.., 
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Preparation ej Canned Beef with .1 fore Intensive Parboiling .—In another ex-, 
penment, determining thcetTect ol the changes produced upon the fresh meat, 
more vigorous preparatory operations were |>erformcd. Samples were secured 
from eight healthy carcasses hjr use in this determination. Half of the sample 
was reduied to sausage and secured for analysis as described, and the other 
submitted to parboiling, sterilising, and anahsis. 

Compos! nos oi 1111 Swiimf or I'm su Mi- u. 


Water,.u |><T(t-nt 

*1 ota! prnli m.if) Si “ 

Jiw»luhU pmt« in. .i 2 fwj “ 

l i lot tillin'.. }of. “ 

1’iot* (iNfs, pt ptoni ami g« latiti,. i of) “ 

Mia! Imm-s . n- 

1 at. lof.S 

A'.h,.••. i.i? 

Salt.-*j 


The original sample rejTesenu.! our a thousind pounds The opposite 
side- of the tariasses were prepared for (.inning and prodmed the f< Mowing 
amount of articles .is sold on the market: 

Tot .4 weight of half t an assi s, 

.uihs. 

5 r " lu .. 

5 1 " 1 "-. 

* 3 teml< Homs. 

3 sirloin hull''. . 

I In melts*, strips. 

8 rump hulls. 

8 flank straks,. 

8 kulniws. 

21 U'ef hams,. 

Shank meat,. 

Soft bones. 

Shank lx»n< s,. 

Tank tallow,. 

Canning meat,. 

The above data show that only about one-third of the whole carcass is suit¬ 
able for tannin); purposes. The best anil juiciest piece-, it is nothe'd, are cut 
awav and sold for other purposes. In explanation of the alcove data it should 
he stated that only the fore-quarters of the carcase were used and Jiot the whole 
carcass. i 

' The - above isunothcrev idenccof the fact that canned meat is not of first-class 
qualitv. .This, however, does not imply that it may not be made of healthy 
animals nor that it is not nutritious. The canning of low grade meats tends to 
raise the price of the higher grades. 

Parboiling .— 1 The parboiling of ghis sample was accomplished in the follow¬ 
ing manner: The meat was first placed in cold v^aler, 50 degrees F„ and 
heater^by means of injected steam. In five minutes the tenqxiraturc had 
reached 122 degrees I\, and at the end of eleven minutes ifie boiling temperature 


1,761 poumls 
5 I 

n “ 

if)f> “ 

11 u 
_>H , “ 

2 1 " 

3ft g 

' s “ 

(1 “ 

2f)| “ 

" 

I pH a “ 

jt >7 ** 
ip “ 

5 .,8 “ 
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.was reached and continued f or one hour. The soup liquor resulting from the 
patboiling weighed 1,500 pounds and had the following composition: 


Water,.00.08 percent 

l'rotein,. oo “ 

Meat bases. 23 “ 



These data show that, as in the other cases, the chief extraction from the 
meat during parboiling is water and the next most important removal is of 
meat bases and mineral matter or ash. After sterilization in the usual way the 
cans were opened and the canned beef subjected to analysis. The composi¬ 
tion of the canned beef was as follows: 


Water,. 56 iS percent 

Total protein.0 57 “ 

Insoluble protein..’7 04 “ 

Proteoses, peptones, and gelatin,. 4 sc “ 

Meat bases. 1 (4 “ 

Fat. 7.72 

Ash.S2 

Common salt. 04 “ 


Composition oj the l’rcsh and Conned Mail .— Below is found a fable simi¬ 
lar to that already given for the other sample, showing the composition of 
fresh beef and the resulting canned licet. 


• 

Con s r mi ► nth. 

• 

1 'UKslI Ilm 

1 \ I K At no H\ 
Boil INt.. 

Aooh> in 
Canmnu. 

Composh ion 
ok Cannh) 

litIF AS Dl • 
TFRM 1 NU* BY 
Anai YS 1 S. 

• 

• t 

I In 

I Its 

Ibs 

T.bs. 

Water. 

4>4 '1 

2 43 

I --Q 

184.3 

Proteins. 

100 5 

• M 


. 101 

Meat bases. 

(> 7 

54 


4-6 

Fat. 

<> 

3 ‘M 


24.7 

Ash. 

(> S 

4 -- 


2.6 

Umletermfcetl,. 

5 5 



2.8 

Total. 

5 „S 



32 ° 


From the abotfe table it is seen that the shrinkage during parboiling amounts 
to 46.49 percent of the weight of the fresh meat. Of this shrinkage 82.85 per¬ 
cent is water, 14.11 percent is fat, 1.51 percent ash, and 0.82 percent meat 
bases. It is noticed that more than half of the* water originally found in the 
meat is extracted by parboiling. 

It seems rather anomalous that boiling a iubstance with water would extract 
water from it, but in the^case of meats it is seen that half the water, or even 
more, which a meat contains is extracted fiom it by boiling in water. ' 
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The two samples gixcn arc extreme tases in the met hod of preparing meats for 
canning. Inthe first instaneethe meat is placed at oik e into hot water jusulec- 
low tht^ boiling point and kept there for only a short time. In the second ease 
the meat is plated in told watjr anti is brought to the boiling point a'id main¬ 
tained there for one hour. In the last ease the low temperature of the water in 
width the meat was originally placed fators theexlr.ttlion of a portionVf the 
soluble protein matter, namely, albumins, globulins, cte , while, on the other 
hand, the long-continued boiling to whit h it was sublet led tends to decompose 
the i outlet live tissues of the meat ami causes the lossuf .small part it lesof the in¬ 
soluble protein thus separated In disintegration. Although in the last ,,oe 
the shrinkage was ninth greater than in the prceedintf e\]>eriment, prat lie ally 
n<> i nst till hie protein matter was e\lrai teil, met ha nit alb or tttherwise. 

Ctinning oj lirt j -.tilhtnti l\:rbniling.—'\\, determine the amount of shrink¬ 
age whit It takes plate and (lie general elTeet whiilt is proilmetl In- tanning 
meats without parboiling, samples were prepared, sterilized. and tanned in 
the Usual w n \, w ith the e\t eplion of the omission of par I mil inn. I >n opening 
the tans it was found in rath case that the meat had shrunk to about two- 
thirds of its former \olumc and that the plate was ottupied in a liquid con¬ 
taining a number of partic les of solid matter. The appearam e of the sample 
was mm h*less inviting than that of meat tanned after parboiling. 

An analysis of the sample was made, with the following results: Total weight 
o(.sample,.,5louiites; weight of (.timed meat, at ounces. 


W .Uc r . f>; K ( p, re rnt 

I’reitrm. '7 's C 

Meat leases. . “ 

I-'.tt. . . . . . t f, • 

\'h.I oi 

Nall. . n, “ 

l tleli teTlllllle ei,. I .-0 * “ 


Composition oj Liquid .—The liquid in the (an examined with the fol¬ 
lowing re-ult: Weight of liquor, io ounces. 

S°l*d s . i>«r(fi;* 

I’rnti m and gi l.itm,. i<,l “ 

Meat 1 m<* s,. i Xi “ 

\sh,. , “ 

»'•"...is 

} 

• The above data show that the beef lost .32.06 jeerechtof its weight inthe 
canning, a little over half of which is water. 

It appears that less protein*mattcr is extracted when the meat is parboiled 
by being plunged into boiling water than when it is pat ked in a < an without par¬ 
boiling and subsequently subjected»to the temperature of sterilization. In the 
former case the soluble proteins in meat near the surfae e are coagulated Ieefore 
they caji diffuse into the surrounding water. In the other <asc, owing to the 
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Ipw conductivity of meat, the temperature at the surface of the can penetrates 
blotviy to the interior and the juice-, which arc extracted from the meat carry 
with them protein matter in solution which is afterwards precipitated fcv heat 
and remains in the liquid as matter coagulated^! the tenqierature of steriliza¬ 
tion. 

It i?seen that parboiling has many advantages. It extracts less of the 
valuable matter from the meat, it shrinks the meat before packing so that the 
tins contain more nutrient matter, and it improves the appearance of the meat 
to the consumer when opened. 

Relation of Canned to Fresh Meat. —In the following table is given the 
number of ounces of canned meat in a number of cans compared with the 
equivalent amount of fresh beef used in tilling them: 


No. of Can. CinnhkIIhf, Kquivai i-m to Kkism Rifp 

Ounirs.. < Minus 

I. W 44 - 

2,. 20 0 42 6 

3. -' s i 3 s 7 

4,. ]2.f> 1<) 

.. 5 57 

6,. 30 0 50 0 

Means,. 2<»-0 J2.J, 


It thus appears that a can of 26.Q ounces of beef conliynx, as an average con¬ 
tent, an amount of meat equivalent to 42.1 ounces of fresh beef, and retains 
practically all rtf the nutrient value of the larger quantity of fresh beef. 

Canned Ham and Bacon. —It seems unnecessary, as a rule, to can ham and 
bacon properly cured and transported in a suitable manner. There are occa¬ 
sions justifying the use of these prcxluc is in tropical countries and in other places 
far remote from the sources of manufacture, and where the preservation of 
Them, by reason t»f the character of the climate, i- difficult. 

The proper preparation of these articles, yacking in tins and sterilizing, makes 
it possible to send them to the most distant points and to have them consumed 
in the most unfavorable climatic conditions, fanned ham, as it is found upon 
the marUbt, has a higher percentage of fat and a consequently lower per¬ 
centage of protein than canned beef. The ham is packed closely and the 
smaller piec%s added for the purpose of filling up interstices between thf 
larger pieces of meat and keeping the can full. It is reasonable to infer that 
the added meat is port, although very probably it may not always he so. 

Composition of Canned Ham and Bacon. —The character of the canned 
ham and bacon upon the market may be illustrated by the composition of 
the following samples (these samples were purchased in the open market 
and are presumably representative of lhe«products as commonly sold in the 
gnops): 









COMPOSITION' OI' CANNED ft \\I \\T> BACON". 


CANNED HAM AND BACON. 


4d 
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Adulteration of Canned Ham and Bacon.— From the above data it is 
seen that the products are probably true to name, and are actually ham and 
bacon.* The principal adulterations which are found in these articles are 
preservatives and coloring matters. The coloring matter usually found is 
saltpeter which, in one instance, was present to the extent of one tenth of one 
percent and the average quantity found was one twentieth of one percent. 
Saltpeter is not used as a preservative, although it is often claimed by packers 
that such is the case. In the minute quantities in which it is cmploved it 
has little or no effect as a preservative if, indeed, it could be deemed .1 ger¬ 
micidal substance. The principal preservative which is found is boric acid. 
In fourteen cases examined, how ewer, onlv two contained this preservative, 
which shows that there is no necessity for its use on any occasion. Fnder 
the new meat inspection law all meat prodm ts prepared for interstate and for¬ 
eign commerce are packed under direct supervision of the Department of 
Agriculture and the use of boion compounds is prohibited. 

Canned Tongue.— Several varie ties of canned tongue are found upon the 
market known as ox tongue, lamb tongue, lime heon tongue, etc. The tongues 
of calves, steers, sheep, la mbs, and swine* .ire the* ones which are usually canned, 
and they may be previously pickled before canning. The average composition 
of the canned tongue upon the market i- shown from the following cfcita based 
upon the examination of seventeen samples: 


\\ ate r,. 

Fat,..-•. 

Protein. 

Meat Imses. 

(Ilveogen,. 

Total ash,. 

Of which common salt, . 


S'; 17 percent 
"> H “ 


.. 1 -M 
... .24 

.3 7 1 

. -’-90 


. The data sficqy that in the canning of tongue a large quantity of fat is 
present, more than the true part of the tongue contains. Nearly all of the 
simples examined contained saltpeter, the largest quantity found l>cing 
.15 percent. 

Adulteration of Canned Tongue.— It is not probable that any meat,except 
the tongue itself, is used for canning, but the contents may not be true to name. 
The fat dressing employed is not spec ified, and probably its character and amount 
rest alone with tjie ideas of the manufacturer relative thereto. Presumably 
the fat should be of tlifc same animal as the tongue. A critical examination of 
the fat will, however, reveal whether of not this is the case. 

Saltpeter is the most common adulteration, axid is used solely to impart or 
preserve the red color of the fresh meat. Boric acid is also occasionally em¬ 
ployed. One of the samples contained bori^acid. 

Without inspection of the process of manufacture, it is not possible to be 
assured of the sanitary conditions of the meats w hich are sold as canned tongue 

0 
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and also of die -anil.in of die canning itself. These are all nutters’ 

of the highest inijiort.im e to the KiiiMimcr, and should lie attested In propcrTi- 
S|ieetioit i ertil'n ales. Under the new meat law onh the proper .irtii les i an lie 
certified In the otl'n ials in < lur«e of ins|iei lion. 

Examination of Fat as a Test for Adulterations.—It i' e\ident,Jn>m 
what has alreadv lieen said, tli.it the i h.ir.u ter of the fats w hit h are Used in the 
catmint' of pre-encil meats is not always the s.une as that of the meat to 
which diet are added. A < art ful studt has lieen made in the Bureau of 
C’hemisiu of the fats extr.utid from different (anned meats. The ihcmk.i) 
and ]di\si, a I t h.ir.u terisd. s nf these fats are eii en in the follow ill" tahle; 


l .. I" I a l»,l. 

I ..I -■ ..la .1 1» . I . . . 

< hum -! I* pm uni !>.»< • 'Mj. 
1 .ml. 



1' Ht\ 
\t uni « 


Mai mi u 

\- MM H 


I m * vtits Up- 

i\m* m m«ai • 

1"MI t I K. 


S H ') 
*7 : »' s 


i 



5 ’ <l 



i; ^ ’ i ' | p > s V) S- |; ; 

i- l~ tfi ^ : f»r • v- j ;.s ,, ^ i o 


S ■ ■ .v s s 

JMW 

l-io-f.- 5 


It has byn noticed th.it the t rv st.il*. deposited bv tin* evaporation of the 
ether solution fit t hi< hen hit nimble href stearin in shape, but ate mu<h 
smalh r and mure <h li< flte. Jt is m** n th.it the melting point of f.it in hum and 
buCon is lather lower than in lea* lard. It is evident, therefore, that this 
fat is nut lard <>r, at least, nut wlolly tomjiosed of the best lard, hut prob¬ 
able luii-i't' of the fat not iMiuliv employel for lard making 

Potted Meats.— There is found on the maiket a la me nnmher of varieties of 
putted meat. It is difl’n nil to dr-< rihe in a in m ientifu wav these potted meats 
because the term “potted” is cmploved by all muuufuc tnrers Ho dt*s< rihe a 
mixture of a meat many different artic les, the exad (ompositiun of whnh is 
U'Uallv a trade set ret. There is, apparent!;, an understanding among m.mu- 
fat tnrers that the labels of pottc d goods are not intended in am way to indie ate 
the varietv of meat r c principal meats contained in the package. Jnjtlie ab- 
M'liu* of any trade, sanitarv, or chemical standard it is clinic ult to make any 
just criticism of the character of the potted gocnls upon the market. 

, The primipal object of mentioning them here is to inform the consumer of 
the probable character of the {Kitted goods which he mail consume* and to let 
him understand that it is by no means certain that the name of tin* meat ui>on 
the label describes the charac te$ of the meat which he is a< tually eating. The 
chief object in the manufacture of (Kitted meat is to make a supply of uniform 
charaet *r and consistency, and properly spiced and flavored to attract and hold 
the patr mage of the consumer. # 

A certain degree of consistency is established by eat h manufac turer fur eac h 
variety qj potted goods mafic, and to obtain this consistent e more or less fat 
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'meat of some kind is added. It may thus be of some advantage to add the 
faf of pork rather than the fat of beef or mixtures of the two. It is claimed 
by many manufacturers that a single kind of meat does not give the 1 desired 
flavor in potted and deviled goods. Therefore, meats of different origin 
are Jnely ground and mixed together, and a sufficient quantity of oil or fat 
added to secure the required physical consistence. For this reason cured 
meats, such as beef and pork, are often preferred for making potted and 
deviled meats because of the agreeable flavor and aroma which they impart 
thereto. These meats are therefore used in potting, although they cost more 
than corresponding quantities of fresh meat. In a character of goods so varie¬ 
gated as these it is impossible to lay down any rule which may guide the 
consumer in his choice. The widest latitude is left to the manufacturer, and 
the only real protection is in a strict inspection of the factory or factories where 
such goods arc made. It is there only that the character of the materials em¬ 
ployed and the quality of the condiments or other substances added can l>e 
determined. The day is doubtless rapidly approaching when consumers will 
l>e perfectly protected in this matter, and when no canned, potted, or deviled 
meats of any description will be allowed to enter into commerce without 
bearing the certificate of competent inspection officers as tothr kjjulof meats 
used, their sanitary character, etc. 

Potted meats should always be carefully sterilized and the contents of the 
tins should be consumed as soon as possible after they arc ojiened. 

Potted Beef. —Potted beef corresponds more closely to the character of 
the meat rfttmed on its label than do any of the other |M>ttcd products. Of four 
samples of commercially (lotted beef examined in the Bureau of Chemistry 
only one appeared to contain any other meat than beef. The composition of 
the (Kitted beef is shown in the table on page 53. 

Adulteratioh of Potted Beef. -From the following average data it is 
seen that the principal adulteration in [lotted beef, assuming that ihe meat is 
beef, is starch. Two of the four samples contained starch, one more than 14 
percent and one more than 11 (icrcent. The admixture of starch is evidently 
solely for fraudulent pur(Kiscs, to increase the weight and bulk with a very 
much cheaper substance and one for which no necessity for the addition can be 
claimed. It also increases the quantity of water which the product vcil]_ 
, carry. Saltpeter wjs found in one of the four samples and boric acid in two. 
One of the samples contained a large quantity of tin, due probably to the 
action of the potted meat upon the tin lining of the can. 

Potted Deviled Meats. —The term “deviled meat” is applied to a mixture of 
finely ground meat with spires, condiments, and other substances, and, like the 
term “potted,” is used rather to indicate a miscellaneous mixture than'any 
single compound. 

All that has been said respecting the composition of potted fficat applies 
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with equal force to deviled meat. 
If there be any difference at. all 
it is understood by the * term 
deviled that the spices and con¬ 
diments are more pronounced in 
character and greater in quSntity 
and the miscellaneous character 
of the goods more pronounced. 
Under the terms of “deviled” 
and “potted” may be found 
every kind of mixed and miscel¬ 
laneous finely comminuted meat, 
flavored with all kinds of condi- 
mental substances and prepared 
so as to appeal as strongly as 
possible to the taste and desire 
of the consumer. 

It may lie said, in connection 
with these goods, that there is 
no objection whatever to their 
manufacture and sale provided 
the meat used in their prepara¬ 
tion is sound a n<h sanitary, the 
conditions of manufacture clean 
and free of infection, and pro¬ 
vided the fraudulent additions 
for the purjxise of increasing 
bulk and weight are excluded,* 
together with injurious preser¬ 
vatives and coloring matters, such 
as borax, saltpeter, sulfite of 
soda, etc. • 

Potted and deviled are not 
the only terms, however, which 
are used to express miscellaneous 
mixtures of meat products. The* 
term “pftl^s" is also employed 
for a large class of goods, among 
which the principal ones are the 
familiar p 4 t£s de foie gras, 
which should lie made largely 
of fatty goose livers. 
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Composition of Pit fa. —The result of the examination of large quantities 
of pitfs in the Bureau of Chemistry indicates that they are made up principally 
of thtf meat of beef and [Kirk. It is not quite certain in any of the cjsesthat 
the highly prized livers of fat geese have been employed to any considerable 
extent. There are no forms of comminuted meats of any description which are 
so objectionable in name as those that arc sold under the name of pltfe, es¬ 
pecially when they are ascribed to a particular composition, as is the case with 
pdtd de foie gras. As has been remarked before, there is certainly no objection 
to the manufacture of these mixtures, but misleading statements concerning 
them are to be condemned. The manufacturer and consumer of pHtd de foie 
gras should establish some standard of the pen entage of goose livers which they 
should contain, and each package should be accompanied by an official certifica¬ 
tion that it has been inspected and found to be up to the standard. It is only 
in this way that the public (an be protected against fraud and imposition. 
Where no descriptive word at all is used with the word pate there is no reason¬ 
able limit to be placed upon the kind of meat used, provided it is of a sound and 
sanitary character. The term pate itself means a mixture and, therefore, it is 
no deception and imposition upon the public to sell a pile of a miscellaneous 
character, provided it does not bear any false statement regarding origin or 
character. 1 

The mean composition of forty-three samples of p 4 |^s and purtfes is found 
'n the following data: 


Wuter. 

Watcmn fat-free substance,. 

Fat. 

Protein,.,.. 

Meat bases,... 

Starch,. 

Total ashf. 

Of which sodium chloral... 


.45.87 percent 
35-M 

I I.Q2 “ 

.82 

7-44 

2.88 

•97 


From the above data it is seen that the [rates are characterized by a very high 
percentage of fat and a corres]x>ndingly low percentage of protein. A very large 
majority*of the samples examined contained starch, the highest quantity found 
being 15.80 percent. Only two of the samples were found to contain saltpeter; 
six containet^bone acid and three benzoic acid. Tin and zinc were found in $ 
few cases. , 

' Principal Adulterations of Mixed, Miscellaneous, Potted, Deviled, 
and Comminuted Meats. —As has been observed in the analyses of the com¬ 
mercial articles which have been submitted it Is evident that no detection of 
the adulteration of these minced meats with impure, fragmentary, diseased, or 
unwholesome articles is possible in so far»as chemical analysis is concerned. 
A microscopic analysis njso often fails to reveal the true character of the meats 
which have been used in the preparation of these products. Hencothe adul- 
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tcration of these goods with diseased, unwholesome, unfit, and unsanitary meats 
cannot be controlled nor even positively affirmed after the meats are prepared 
and ctfcned. Such adulterations are doubtless frequent and are the most ob¬ 
jectionable. The only protection to the consumer is in a certificate of inspec¬ 
tion before preparation anil packing. The consumer, by refusing to purchase 
such comminuted meats in the absence of such a certificate, would soon compel 
the manufacturer to secure official inspection and certification of his products. 

Adulteration with Starch. —One of the chief adulterants in sausages and 
prepared meats is starch. It has been said bv some hygienists that starch is not 
an objectionable adulterant on hygienic grounds. This, however, is not 
strictly true. The injection of large quantities of starch into meat lends to un¬ 
balance a ration whii h is fivcd with certain quantities of other food and tends to 
increase the proportion of starchy matter therein. There are many conditions 
of disordered digestion in which such increases of starch, unknown to the 
physician or patient or even known, are highly objectionable. Hence the use 
of stare h as an adulterant in meat of this kind is reprehensible on hygienic 
grounds. The principal purpose for Using starch is deception. Starch in¬ 
creases the bulk and weight of goods, and, in the process of cooking, prevents 
undue slyinkage. The consumer, therefore, thinks that he has secured a 
larger quantity and better quality of meat than he really has, and is, to this 
extent, defrauded an*i deceived. 

• Preservatives. —The preservatives which are principally used in meat are 
borax, boric acid, sulfite of soda, and benzoic arid. All of “these preserva¬ 
tives have been shown, by the work of pianv investigators, to be deleterious 
to health. They should lie rigidly excluded from all meat as well as other 
food products. 

Coloring Matter. —Dyes are frequently used for coloring sap sage and other 
minced meats. All such dyeing materials are reprehensible** both on account 
of the danger to health and deception. Preserved meats gradually lose the 
natural red tint of the fresh meat, and to that extent the color is an index of the 
time during which they have been preserved. Inasmuch as consumers prefer 
fresh meats preserved as short a time as possible, they are deceived and to 
that extent injured by the use of dyestuffs which impart to preserved meats a 
fresh appearance. • 

Indirect Coloring Matter. —Certain chemicals, which of themselves have 
no color, serve to fix and hold, or even accentuate, the natural color of meaf. 
The tvvq principal chemicals used for flu's purpose are saltpeter and sulfite of 
soda. Saltpeter is used generally in preserved meats to retain and accentuate 
the red color thereof. Sulfite of soda is used principally on fresh meats, where it 
acts both as a preservative and as aarctainer of color. Sprinkled over the freshly 
cut surface of fresh meat, sulfite of soda presen es thi; red tint, and the customer 
thinks ( it*has just been cat. In this way he is deceived. Both of these sub- 
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stances are highly objectionable not only on account of deception but on ac¬ 
count of being injurious to health. In the case of saltpeter, the general opinion 
concerning its therapeutic action is that it is not a proper substance %> mix 
with foods. It is no more than fair to the consumer, therefore, for the packer, 
if he deems it necessary to use bodies of this kind, to plainly state upon each 
packa'ge the character and quantity of preservatives and coloring matter 
employed. The consumer is then left to judge for himself whether or not 
he desires to cat these bodies. 

The principal objection to notifications of this kind is that the consumer, not 
being an expert as a rule, cannot form any intelligent opinion respecting the 
desirability of these substances in food. He is more apt to lie guided by com¬ 
mon practice in this matter and by his own opinion than by any general prin¬ 
ciples of chemistry and hygiene. 

Potted Tongue. —The term “potted tongue” may apply equally to tongue 
of a single character, such as beef, lamb, pork, or swine, or the mixture thereof. 
The examinations which have been made of the potted tongues of commerce 
do not indicate whether they are of a single character or whether the tongues 
are derived from a variety of sources. The mean composition of twenty-one 
samples bought in the open market, as found in the Bureau of Chemistry, is 
given in the following table: 

Water. ( . .52 50 percent 

Water in the fat-free substance. 07,07 11 

Fat... 22. oq “ 

Protein.17.80 “ 

Meat bases. 73 “ 

Total ash..*. 3.46 “ 

Adulteration of Potted Tongue. —In the samples examined above starch was 
found in four gases, the largest amount being 11.6 [XTcent. Saltpeter was 
found in eighteen cases, the largest amount being .06 percent. Tin was 
present in thirteen cases and zinc in eight cases. Boric acid was-found in 
fourteen cases. 

From the above it is evident that the principal adulterations in potted tongue, 
aside froth the use of meats which are not tongue, and which chemical analysis 
cannot disclose, are the addition of starch, saltpeter, tin, and zinc, the two latter 
derived cither from the solder or from the can in which the goods are placed: 

Canned Poultry.— Other fresh meats, in addition to lieef and pork, are 
canned in a fresh state. In the case of poultry the fowls are dressed and 
drawn and the whole carcass boiled until the meat is sufficiently cooked to fa¬ 
cilitate the separation from the bones. The hones are then removed and the. 
meat Is canned and sterilized by practically the same method as practiced with 
canned beef. Game and wild fowl meats are also subjected to the same 
process of canning as thp domesticated chickens, geese, ducks, turkeys, etc. 
In general It may be said that there are no differences \n the^njeessea 










CANNED HORSE MEAT. 


57 


employed, but the important question to the consumer is the character of 
the raw materials used, the sanitary conditions which attended their prep¬ 
aration ^ond their freedom from admixtures of other meats cheaper in'price 
and of different dietetic valuej. 

Adulteration of Canned Fresh Meat. —Fortunately the process of steriliza¬ 
tion is of such a character, when properly carried out, as to exclude all necessity 
for the addition of any preservative substances to canned fresh meat. The 
use of ordinary condimental substances in moderate quantities cannot be re¬ 
garded as an adulteration. Hence, the addition of small quantities of salt, 
sugar, vinegar, and the ordinary spices, when used solely for the improvement 
of the taste and flavor and not for preservative purposes, is regarded as unob¬ 
jectionable. 

The common preservatives used in canned meat are, first, those which give 
color to the meat and preserve its natural red tint. For this purpose saltf>eter 
and sulfite of soda are most commonly employed. Red dyes of any description 
are rarely, if ever, found. The preservative which is used most frequently in 
canned meat is borax or boric acid. That this use is not necessary is evident 
from the investigations which have been made by many investigators which 
show that in most cases no preservatives at all are used. The addition 
of any chemical preservative is, therefore, to lie regarded as unnecessary and 
as an adulteration. , 

•The use of any diseased, tainted, decomposed, or filthy meal, even if it is of 
the same origin as that in the ran, is an adulteration of the molt serious char¬ 
acter and one that can only be effectually controlled by the insertion men¬ 
tioned. The adulteration of the meat of fowls of all descriptions by (heaper ' 
meats, such as [>ork or veal, even if they be of wholesome anti sound character, 
is an adulteration said to be often practiced and one which it is difficult to 
detect if the particles of meat are finely comminuted. . • 

Standard for Preserved Meats. —The standard for preserved meat is the 
same as that for fresh meat which is given in C ircular 19, Office of the Secretary, 

U. S. Department of Agriculture. The meat must be sound, wholesome, 
clean, freshly taken from the slaughtered animal, and not from one that has 
died from disease, suffocation, or accident, and must conform in name and 
aharacter to the meat of the animal. , 

Frequency of Adulteration. —The examination made of numerous samples 
of canned meat by many investigators shows that the'adulteration of these 
foods is rjther common but by no means general. 

Canned Horse Meat. —Horse meat is commonly used for human food in 
many European countries, although it is believed that it is not used to any ex¬ 
tent in the United States. When procured from healthy animals in a proper 
way there is no hygienic objection to its use, though it is considered to he some¬ 
what tougher than the flesh of other animals more commonly employed as food, 



5 » 


MEATS. 


but that is probably flue to the fact that horses are not raised for food purposes 
and are usually not used for such until they are worn out in domestic service. 
There are many sentimental anti often religious objections to the use«of horse 
meat, but experience has shown that it is wholesome anti nutritious. Horse 
meat is characteristic in containing more natural sugar, commonly known as 
glycogen, than any of the other ordinary meats used for human consumption. 
It approaches in its content of sugar some of the shell-fish flesh, such as that of 
the lobster. I’rat tically all of the horse meat which is prepared in this country 
is exported to Kurojie. There are cases, however, on record of the sale of 
horse flesh to domestic consumers. Kspeciully could it be used in this way in 
the form of sausage or other finely comminuted products withoi t much danger 
of detection. 

Composition of Horse Meat. —A number of samples of horse meat of un¬ 
doubted origin and wholesomeness have been examined in the Bureau of 
Chemistry and the data tabulated. The average composition of sixteen 
samples of horse meat, representing different parts of the carcass, is shown in 
the following table: 


Water. 

Water in fat-fret* subsume. 

Fat,... 

Protein,. 

Protein insoluble in water, 

Gelatinous protein. 

Meat bases,. 

G Kroger*. 

Ash,. 


Composition oj Dry Material .— 


Protein,... 

Fat,.. 

Ash. ... 

Undetermined,. 


.. .6<>.8r percent 
...76.01 “ 

... 9.61 * 

...19.47 
< .. 14 83 “ 

... 1.23 “ 

...1.70 “ 

... 1.82 
... 1.01 “ 


.67.98 

.27.71 

• J*i3 


percent 

it 
44 , 


The high percentage of glycogen in horse meat is one of the safest 
methodstof determining its character when comminuted or cut up into pieces 
so small as not to lie identified by the usual anatomical characteristics. Very 
few other kjpds of edible flesh contain as much as one percent of glycogen, 
Glycogen is a transitory product which tends naturally to lie broken up into 
Tither substances, and? hence, even in horse meat after slaughter, it may rapidly 
disappear and thus, unless the meat'is examined at once, veiy little glycogen 
may be found in it. A safer test for horse nleat is in the nature of the fat 
therein. This fat does not tend to change as the glycogen does, and, therefore, 
in a pure preparation of horse meat ev«n in a finely comminuted state the 
separation and examination of the fat will lead to a determination of the char¬ 
acter of meat employed. The fats of horse meat Wive a lower melting point, 
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a higher iodin number, and a higher heat value when mixed with sulfuric acid 
than those of beef. 

Indgpd, these differences are so marked as to afford a ready means ■of de¬ 
tection to the practical chemisjt. Even in the mixture of horse meat with other 
meat the variation in the character of the fats will be such as to lead to a correct 
judgment respecting the approximate amount of horse meat which ha* been 
used, provided it forms any notable amount of the mixture. 

Canned Cured Meats. —Sterilization is such a certain method of preventing 
the decay of meats that it has now come into use to a large extent in the final 
preservation of shipments of cured meats. The object of curing, as has already 
been stated, is not merely to prevent the meat from decaying, nor is it intended 
to inhibit entirely enzymic action. On the contrary, if the method of airing 
were such as to entirely stop fermentative action, the flavors and aromas of 
preserved meats, upon which' their value so mui li depends, would be eliminated, 
and we would simply have a mass of tasteless meat, preserved from decay by 
the application of chemical preservatives of a charm ter to impart neither flavor 
nor aroma to the meat and at the same time prevent the activity of the various 
ferments above described. Such methods of preparation, naturally, should 
never be of general use, because in cured meats the consumer demands the 
flavor which naturally proceeds from the ordinary method of curing. After 
curing and when suljjected to transportation the meats may undergo decom¬ 
position and reach their destination in a spoiled slate. To avoid this it has 
lieen a customary practice to pac k the meat in a chemical preservative, such as 
borax. This is, however, a very objectionable practice because even in the 
cured state the meat is still absorptive, and the borax, which is packed exter-« 
nailv upon it, as a precaution during transit, must necessarily jienetrate to a 
certain extent to the interior of the meat. Uv packing cured meat in tins and 
subjecting these tins to sterilization complete immunity fron^ decay may lie se¬ 
cured and there is no damage done to the aroma or flavor. We, therefore, find 
upon the market at the present time in tinned, canned, or potted form almost 
every variety of meat that is used either in a fresh state or after the usual 
method of curing. j 

/ Canned Sausage. —One of the most important of cured meats which is 
.Offered for sale is sausage. Sausage may be canned either in the/rexh or cured 
state and, of course, may be adulterated in both conditions.. Canned sausage 
should have a clean bill of health from the local ins[iectt# the same as any other 
meat food. * 

There is, perhaps, more r8om for deception in the manufacture of sausage 
than in almost any other form of comminuted meat. When properly treated 
with condimental substances, sutji as salt, spices, vinegar, etc., sausages are 
highly prized as a food product, and justly so. In the canned state sausage 
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should undergo no other manipulation than spicing and sterilization at a tem¬ 
perature necessary to kill all fermentative germs and prevent decay. 

Composition oj Canned Sausage. —Twenty-five samples of canned sausage ex¬ 
amined in the Bureau of Chemistry had the following average composition: 




AVater in fat-free substame,. 

Fat . 


Prn<*i’n .11-Q2 “ 

Protein insoluble in water,. 

.n.37 " 

Meat bases,. 

Ash. 

. <>7 “ 

..-so “ 


Sodium rhlori<!... J 02 


The above data show that canned sausage differs largely from fresh meat in 
its composition, especially in the much higher content of fat and lower content of 
water which is found therein. 

Adulteration oj Canned Sausage. —The principal adulteration, as has already 
been stated, is in the admixture of meats of unknown and miscellaneous origin 
and possibly inedible in character. The degree of comminution to which 
sausage is subjected renders it difficult in the inspection of sausage itself to 
determine the character of the animal from which it is made. The study of 
the fat is the most useful guide in such cases. Presumably sausage is made 
almost exclusively of !>cef and pork, but, as a matter of fpet, much which is not 
eaten under its own name may be found in sausage. 

Next to the iptroduction of meat of an improper character the most important 
adulteration is the common use of starch. Starch is very much cheaper than 
meat, and its abundant use enables a greater profit to Ire made. It is highly 
esteemed, also, as a “filler,'’ on the ground that it prevents the shrinkage of 
sausage when fried. Starch granules under the influence of heat arc gelatinous, 
folding moistufe with tenacity and preventing shrinkage in bulk. 

The presence of starch in sausage must be regarded as an unjustifiable 
adulteration unless the amount therein is plainly marked on the label of the 
package. 

The u.f) of preservatives in the curing of sausage is a very common practice 
and, hence, canned sausages are found to often contain boric acid or borax 
and sulfite of soda especially. Dyes of various kinds are also used in coloring, 
sausage or its covering, largely of a coal tar origin. 

• The proper safeguafd for the consumer in regard to the character of sausage 
is in the inspection of the factory. It is highly important that each municipality 
and state should have a rigid system for the inspection of sausage,’and the 
sausage thus inspected should bear the certification of the kind of meat used 
and its general character. The presence^of inspectors in factories would 
prevent the use of preservatives which, it has been shown by the researches of 
many investigators, are prejudicial to health. 
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Magnitude of the Meat Industry. —According to the census of 1905, 
there has been a large increase in the slaughtering and meat packing industry 
in the United States, as compared with the statistics of 1900. The data for 
the Census of 1910 are not yet available. Owing to the extension of the meat 
inspection service there are now 876 establishments in 240 cities and towns 
under inspection. The number of animals submitted to ante mortem inspec¬ 
tion in 1909 was 56,545,737 and to post mortem inspection 55,672,075. Of 
this latter number 141,057 were condemned. 

Comparative figures for 1905 and 1900 are show n in the following summary: 


Number of establishments,. 

Capital,. 

Salaried officials, clerks, etc 

Numlier,. 

Salaries,. 

Wage-earners: 

Average number,. 

Wages,. 

Miscellaneous expense*.,. 

Materials used: 

Total cost,. 

Animals slaughtered: 

Beeves,. 

Sheep,. 4 . 

Hogs,.T. 

• Calves. 

All other,. 

All other material*.. 


Products: 

Total value,. 

Beef- 

Sold fresh,. 

Canned,. 

Salted or cured,. 


Mutton- 

Sold fresh. 

Veil- 

Sold fresh,. 

Pork- 

Sold fresh,.. 

Salted,. 

Hams, smoked bacon, etc.,. 
Sausage, fresh or cured,.... 
All other meat sold fresh,... 

Refined lard,. 

Neutral lard,..... 

Oleomargarine oil,. 

Other oils,. 

Fertilizers,.. 

Hides,. 

Wool. 

All other products. 


I0O*. 

1000. 

Pkk< knt Of 
]N( kka.sk. 

9'9 

921 

.8 

... $137,600,440 

$18(1,198,264 

25.6 

12,075 

*i 3 . 377 . 9 o* 

10,227 

18.0 

$10,123,247 

321 

74 . 1.42 

68,534 

8.2 

... $ 10 , 447,574 

*33,457,013 

20.9 

... 30/>23,I08 

21 ,ot*o, 4 12 

27-3 

... $805,856,969 

$(' 83 , 583,577 

17.9 

. . . $ 289 , 040,030 

$247,365,812 

16.8 

... 44,359,8^4 

37,137.512 

19.4 

... 329 . 763,430 

278,736,961 

18.3 

... 12 , 666,942 

7.156,560 

72.2 

61,905 

559.839 


... 1 29 , 963,958 

112,426,803 

■ 5-4 

... $ 9 i 3 ', 9 i 4/>24 

$785,562,433 

16.3 

... $247,135,020 

$211,068,034 


7,607,815 

9 . 167,531 

17.1* 

8,107,952 

9,661,834 

16.1* 

... $36,880,455 

$32,963,219 

11.9 

.... $12,856,369 

$7,812,714 

64.6 

.... $91,770,323 

$84,019,387 

9.2 

. ... 116,626,710 

88/)74,Ol6 

0 3‘-5 

. ... I32,2IO,6H 

.... 25,056,331 

I 48,666,859 

11.1* 

21,47 2,4 U3 

,6.7 

9 , 579 , 7 '* 

7,813,078, 

52,620,348 

22.6 

.... 74,116,991 

40.8 

8,423,973 

,8.588*350 

1.1* 

_ 10,201,911 

11,482,542 

II. 2 * ' 

«, 595-951 

3 , 440 , 35 * 

24 - 5 * 

4,39 7 ,*26 
_ 44,137,802 

3,300,>32 

33-3 

33 > 025 , 9 ii 

3 0,1 

_ -5,229,521 

3 - 335.824 

56.8 

_ 76,880,536 

* 

* Decrease. 

47,548,983 

61.7 
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GENERAL OBSERVATIONS. 

It is’evident, from the foregoing description of the methods of preparing and 
sterilizing meat, that it is a process which conynends itself both on account 
of the economy in the use of meat which it secures and because of the nutritive 
value «f the products obtained. 

The real value of the products must necessarily depend u]>on the selection 
of the raw materials and the sanitary conditions which attend their manipula¬ 
tion. Experience has shown that it is not safe to leave these matters to the 
packers themselves. While, doubtless, the greater number of packers will 
exercise all possible care in the selection of the materials and in their prepara¬ 
tion, human nature is of such a character that when opportunity for deception, 
fraud, and illegitimate gains are presented there are always some who take ad¬ 
vantage of them. Hence, it may be safely said that no tinned or canned or ster¬ 
ilized meat of any description should be allowed to enterinto consumption except 
when prepared under the inspection of qualified municipal, state, or national 
officers. The health of the animal furnishing the meat should be ascertained 
by inspection both before and after slaughter. This inspection should be of 
the most rigid kind, and all diseased animals should be excluded from entering 
into standard products. If it be claimed that there are certain diseases which are 
local only in character and which do not affect the wholc*>meness of the u hole 
carcass, special provisions can be made for this kind of meat. If admitted into 
consumption at»all, it should be under a permanent label or tug by which the 
intended consumer would be informed of the character of the contents of the 
•package. 

There is a reasonable doubt resecting the suitability for human food of 
carcasses of animals afflicted in a moderate degree with tuberi ulosis, pleuro¬ 
pneumonia, lumpg jaw, or other contagious or epidemic diseases. In all such 
cases the rights of the consumers demand that the benefit of the douljt should 
be given to them and not to the owner, manufacturer, and dealer in any of the 
products they consume. Such meat would then enter the market under a sepa¬ 
rate grad#and command a lower price, and when consumed no one would be 
deceived respecting its character. 

It must be admitted, even if such meat be regarded as wholesome, that,, 
it is of inferior character, and cannot in any justice demand the right to pass 
uhder the name of higher grades of the article. The sanitary conditions 
under which such meats are prepared are of the highest importance. The 
slaughter house should be clean, and provided with good ventilation and 
natural light. The workmen should Be free of disease, neatly dressed, and re¬ 
quired to observe all necessary sanitary precautions. The debris and fragments 
of the packing house should be carefully removed and so disposed of as to pre¬ 
vent any suspicion that any part of them enters an^ of the produces of the 
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. factory. Municipal, state, or national inspection should lx: frequent, thorough, 
and entirely removed from any possible influence of the packing business itself. 
Comi>etent veterinary experts should pass u|>on the state of health of eachvar- 
cass, and any one found diseased in any wa v should lie subjected to a further 
careful inspection to see whether it should lie admitted, under proper label 
and notification, as human food or consigned to the fertilizer heap, ft is only 
by such inspection as this that the consumer can secure adequate protection. 
After the meat is once in the can inspection will only reveal whether or not 
preservatives and coloring matter have been used, or whether the contentsof the 
can are s|miled or in a state unfit fur consumption. No examination of the 
contents of the can will reveal in a satisfactory manner the state of health of the 
carcass from which the meat has been secured or the sanitary conditions under 
which it has been prepared. It is hojied the new methods of inspection es¬ 
tablished bv the Secretary of Agriculture w ill secure the desired purity of meat 
products. 


LARI). 

The fat of swine, properly separated from the other tissues, is known as lard. 
The process of separation is termed “ rendering.” Various methods of render¬ 
ing are practiced, all depending, howexcr, upon the use of heat, which liquefies 
the fat and gradually frees it from its connective tissues. 

Parts of Fat Used for Lard Making.— In the making of lard the highest 
grades are produced from the fat lining the back of the animal atid that con¬ 
nected with the intestines. The sheets of fat which are found lining the back 
of the animal furnish a variety known as leaf lard. All parts of the fat of the 
animal not used in the meats thenjsclvcs may housed in the manufacture of lard. 
In the preparation of the carcass, the parts cut off in trimming the pieces and c on - 
mining fat are sent to the rendering tank. The leaf lard is a^so*removed by 
tearing it off from the back of the animal,and the intestinal fat is separated 
from the viscera in like manner. There is probably no question of whole- 
*somenexs between the lards made from different parts of the carcass. The 
lard differs in its chemical composition and its physical consistence undeter¬ 
mined by its location in the body. Inasmuch as it is iirqxirtant that lard 
should have a curtain degree of consistence even in summer time qpd not lie- 
fctme too soft or liquid in character, ahe lard which has a high ipclting point is 
preferred, especially during the summer. The lards maij from the feet and 
some other parts of the hog have lower melting points. The different kinds of 
•fat from all harts of the animal ntight he mixed together and a lard made there¬ 
from representing the average consistence-of the fat of the whole body, A 
small quantity of stearin is often acjjled to raise the melting point, but the 
addition of this substance without notice must be regarded as an adultera¬ 
tion. 
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Kama* of Different Kinds of Lard.— The names applied to the different 
kinds of lard may be referred principally to the parts of fat used, such as leaf 
lard; intestinal lard, etc., or to the method of preparing it. The old-fashioned 
method of preparing lard for family use consisted in placing the fat in an open 
kettle and heating usually over the open fire. , The rendering takes place as the 
mass increases in temperature, so that the residual tissues become browned by 
the high temperature reached. Lard made in this way is of most excellent 
quality and, of course, being made under family supervision, its character is 
well understood and the parts of the body used are well known. In the large 
packing establishments the lard is usually rendered by the application of heat 
in the form of steam under pressure, of a suitable temperature to make the 
character of the lard uniform. Large yields can be secured in this wav with less 
charring of the residual tissues, and consequently the lard itself is a finer and 
whiter product. laird of this kind is sometimes known as steam rendered lard. 

Uses of Lard. —The fat of swine prepared as above mentioned, and known 
as lard, finds a very extended use in every kitchen. It is mixed with various 
forms of bread making materials, cake, etc., and is often known in this sense as 
“shortening.” It is also employed for lubricating the pans and other culinary 
utensils used for baking puqioses. It is sometimes employed for the purjxise of 
cooking by the process of frying or of introducing the substance to be cooked 
directly into the hot lard, as in the frying of oysters, the making of doughnuts, 
and similar operations. Lard has come to lie looked upon as a necessity in 
every hitches, even of the humblest citir.cn. 

Many objections are made to the use of lard on hygienic grounds, and prob¬ 
ably on account of its cheapness find general utility it is more freely used in 
American cooking than it should be. In other words, American cooking is 
under the reproach of being too greasy. There is no reason to question the 
digestive anti putritive value of lard when used in proper quantities and in 
proper conditions. It is a typical fat food composed of materials which are al¬ 
most wholly oxidized in the body and which upon combustion produce a higher 
number of units of heat than that of any other class of food substances. ' 
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Adulteration of Lard.— The principal adulteration to which lard is sub¬ 
jected isadmixture with other and cheaper fats. Amongthc fats which are used 
for this purpose may lie mentioned beef fat and cottonseed oil, beef fat has a 
higher melting point than lard and cottonseed oil a much lower melting point, 
being liquid at ordinary temperatures. A mixture of Iteef fat and cottonseed oil 
may, therefore, lie made, having approximately the same melting point as>lard 
itself. The addition of this mixture to lard would not alter its melting point to 
any sensible extent. Instead of using the whole cottonseed oil for the purpose 
mentioned it may Ire previously chilled and its product of a higher melting print, 
or as it is sometimes called, the stearin of cottonseed oil, may Ire used for ad¬ 
mixture with l#d. Targe quantities of these mixed fats were formerly made in 
this country under the name of ‘‘compmnd lard" in which the above adulter¬ 
ants were the chief constituents. The laws of the various states are happily 
of a character w hich forbids the sale of a mixture of a compound of lard and 
other fats under the name of lard, although there is no objection to such ad¬ 
mixture from a hygienic and dietetic point of view. There are many hygien¬ 
ists who are of the opinion that the more extended use of vegetable oils instead 
of lard would !>e of value to the health of the public. If this be true, the ad¬ 
mixture of a vegetable oil with lard would improve it from a hygienic stand- 
• |»>int. The principal, perhaps the sole, objection to such admixtures is their 
fraudulent character. Vegetable oils, especially cottonseed oil, being very 
much cheaper than lard, their use in lard without notification cheapens the 
product and defrauds the customer. Lard may also be adulterated with its 
own stearin. In the manufacture of lard oil a residue is left of a much higher 
melting print and this residue may be mixed with a vegetable oil, such as 
cottonseed, in the production of a compiund of approximately the same melt¬ 
ing print as lard itself. In a case of this kind both constituents are fraudulent, 
in as much as neither the cottonseed oil nor the lard stearin pray Ire regarded . 
in any sense as lard. 

Detection of Adulterations. —T*he presence of cottonseed oil in any form 
in lard is at once determined by the application of a simple color lest kncrwn as 
the Halphen test. This is not 9 reliable test in those cases where th# animal 
has lreen fed cottonseed. 

t Halphen Reaction jor Cottonseed Oil .—Carbon disulfid, compiling about 
' one percent of sulfur in solution, is mixed with an equal volume pi amyl alcohol. 
Mix equal volumes of this reagent and the oil under cxanfination and heat in a • 
bath of boiling brine for fifteen minutes. 4 n the presence of as little as one per¬ 
cent of cottonseed oil an orangt*or red color is produced, which is characteristic. 

Lard and lard oil from animals fed on cottonseed meal will give a faint re¬ 
action, as will also the fatty acids thereof. 

This test is more sensitive than the Bechi test (nitrate of silver) and less 
liable to gi»e unsatisfactory results in the hands of ah inexperienced person. 

6 
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It is not affected by rancidity. The depth of color is proportional, to a certain 
extent, to the amount of oil present, and by making comparative tests with cot¬ 
tonseed oil some idea as to the amount present can be obtained, but it must 
be remembered that different oils react with different intensities, and oils 
which have been heated from 200° to 210° (f. react with greatly diminished 
intensity. Heating ten minutes at 250° renders cottonseed oil incapable of 
giving the reaction. 

Cottonseed oil also has the property of reducing silver in silver nitrate 
to a metallic state. When mixed with a solution of silver nitrate under 
proper conditions a blackening or precipitation of black metallic silver is 
observed. This is known as the Bechi test which is conducted as follows: 

Beclii or Silver Nitrate Test jor Cottonseed Oil. — Reagent: Dissolve 2 
grams of silver nitrate in 200 cubic centimeters of 95 percent alcohol and 40 
cubic centimeters of ether, adding one drop of nitric acid. 

Mix 10 c.c. of oil or melted fat, 5 c.c. of reagent, and ro c.c. of amyl alcohol 
in a test tube. Divide, heat one-half in a boiling water bath for ten minutes, 
and then compare with jiortion not heated. Any blackening due to reduced 
silver shows presence of cottonseed oil. 

Other oils which have become rancid, and lards which have been steamed 
or heated at high temperature, contain decomposition products which ha\c 
a reducing action on silver nitrate. There were found in testing a large num¬ 
ber of salad oils some which contained no cottonseed oil, according to the 
Halphen test, but gave a brown coloration with Bechi reagent, and in some 
cases reduced silver. These same oils on being purified gave no reaction. 
Hence the oils or fats should be purified before testing. 

To purify the oils and fats, heat from 20 to 30 grams on water bath for a 
few minutes with the addition of 25 c.c. of 95 |>ercent alcohol, shake thoroughly, 
, decant as much of the alcohol as possible, and wash with two percent nitric 
acid, and finally with water. The oil or lard thus purified will give no reduc¬ 
tion at all if it contains no cottonseed oif. Heating the oils or fats to roo° C. 
or simple washing with two percent nitric acid is not sufficient, except in a few 
cases. • 

With oils the use of the Halphen and Bechi tests will be found to be useful 
as a mean^ of approximately determining the amounts of adulteration pres¬ 
ent. If Halphen gives a reaction and Bechi does not, the adulteration with 
• cottonseed oil is prflbably less than 10 percent. 

The admixture of beef fat with lard is best detected by means of the micro- 
scope. The fat is dissolved in ether and allowed to slowly crystallize. If 
it is composed of pure lard the crystal assumes a form which is represented 
in Fig. 8. , 

If, on the other hand, beef fat be mixed with lard, the crystals will assume 
a radiated fan-shaped 'appearance shown in Fig. 9. Even one .who is an 
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expert with the mirroscojw may not be able without some difficulty to detect 
these adulterations by the simple tests above mentioned. 

Commercial Classification of Lards.— In addition to the kinds of lard 
mentioned above other varieties are known in commerce. 

Neutral Lard.— This, which is one of the best varieties of lard, is made from 
the Mt derived from the leaf lard of the slaughtered animal in a perfectly fresh 
state, that is, taken immediately after slaughter and before the carcass is cold. 
The leaf lard, when it is removed from the animal, is at once placed in cold stor¬ 
age or put intocold water, in order to rapidly remove the animal heat. As soon 
as it is thoroughly chilled it is reduced to a pulp in a grinder and sent at once 
to the rendering kettle. The fat is rendered at a very low tem[>erature, 
from 105 to 120 degrees T. (40-50 degrees It is evident that only a part 
of the lard is separated at this temperature, and this part is regarded as being 
of the best quality, almost tasteless, free of acids and other impurities. The 
residue from the making of neutral lard is sent to other kettles, where it is 
subjected to a higher temperature and the remainder of the lard extracted, 
which is sold under 'he name of another grade. Neutral lard, obtained as 
above, while still liquid, is washed with water containing a trace of sodium 
carbonate, common salt, or a dilute acid. The product thus formed is almost 
neutral in its reaction to litmus paper containing not to exceed .25 percent of 
free acid, but it has more water and mineral matter tlxin is found in the pure 
rendered untreated lard. The neutral lard made in this way is not used so 
commonly for culinary purposes but chiefly in the manufacture of oleomar¬ 
garine. , ■ 

Leaf Lard. —The residue of lard obtained hv rendering the unseparated 
part of lard from the above process at a higher temperature is also of a high 
quality and issometimes improperly designated leaf lard, a term which should 
• be reserved for Vhe whole product instead of a part obtained by rendering the 
residual leaf fat. 

Choice Kettle-rendered Lard. —The amount of neutral lard which is 
demanded in the manufacture of oleomargarine does not by anv means exhaust 
the supply of leaf lard. For making choice kettle-rendered lard the leaf lard 
together with the fat cut from the back of the animal is rendered in steam- 
jacketed open kettles and produces a lard of a high quality known as kettl«- 
rendered or ch»icc kettle-rendered lard. The hide is removed from the fat 
‘portion of the back used for this purjwse before the rendering. Both the 
leaf and pieces of the back are passed through a fine sausage grinder before 
they enter the rendering kettle. According to tfie requirements of the Chicago 
Board of Trade, choice lard, which' is another term for the above variety, is 
to be made from leaf and trimmings only, either steam-rendered or kettle- 
rendered, and the manner of rendering to be branded on each package. 

Prime Steam Lard.— The prime steam lard.of commerce if made as 
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follows: The whole head of the hog, after the removal of the jowl, is used 
for rendering. The heads are placet! in the bottom of the rendering tank. 
The mesenteric fat adhering to the small intestines is also used in the’tank. 
Any fat that may lie attached,to the heart or other organs of the animal may 
also be used. In those factories where kettle-rendered lard is not made tb*T 
scrap fat from the back of the animals and trimmings are also used. When 
there is an excess of leaf it is also put in the rendering tank and, in genera) 
all the fat portions of the body which are removed in the trimming process. 
It is thus seen that prime steam lard is a term which may practically represent 
the average fat of the whole animal. 

Prime steam lard is thus defined bv the Chicago Board of Trade: " Standard 
prime steam lard shall lie solely the product of the trimmings and other fat 
parts of hogs, rendered in tanks liv the direct application of steam, and without 
subsequent change in grain or character by the use of agitators or other mat hin- 
ery except as such change may unavoidably come from transportation. 
It shall have proper color, tin or, and soundness for keeping, and no material 
which has been salted shall be included. The name and location of the Ten¬ 
derer and the grade of the lard shall be plainly branded on each package at 
the time of packing. ” All the lard which is made is subjected to the apprmal 
of inspectors both as to the material employed and the method of procedure, 
together with the c hander of the final product. 

Disposition of the Intestines of the Hog.—In the term intestines is 
included all of the abdominal viscera of the animal but not the thoracic vis¬ 
cera, namely, the heart and lungs. The material is handled in the following 
way: When the animal is o|>cned the viscera are separated, including the 
flesh surrounding the anus and a strip containing the external genito urinary 
organs. The heart is thrown to one side and the fatty jxi^tions trimmed 
off for lard. The rest of the heart is used for sausage or for fertilizer. The* 
lungs ancj liver are either Used in the manufacture of sausage or for fertilizer. 
The rectum and large intestines are separated from the intestinal fat and 
peritoneum and, along with the adhering flesh and genitourinary organs, 
sent to the trimmer. All flesh from the above-mentioned organs is tut away 
and the intestine proper is used for sausage casings. The trimmings, includ¬ 
ing the genito-urinarv organs, are washed and placed in the rendering tank 
where lard is made. The small intestine is also se pa cited* from the fatty 
membrane surrounding it and prepared for sausage casings. The remain-* 
ing material, consisting of the peritoneuih, diaphragm, stomach, and adhering 
membranes, together with tire intestinal fat, constitutes the “guts” which 
are subjected to washing in three or four different tanks. In the first tank 
the stomach and peritoneum are split open, and also any portion of the intes¬ 
tines which still adhere to the peritoneum. The portions then go from tank 
to tank, Osuallv four in number, and are then ready for the rendering tank. 
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The omentum fat Is cut from the kidneys, and the kidneys with any adhering 
fat go into the rendering vat. The spleen, pancreas, vocal cords, trachea, 
and dbsophagus also go into the tank. 

In general it may be said that everything connected with the viscera go 
into the rendering tank with the following exceptions: First, that portion 
of the intestines which is saved for sausage casings; second, the liver and 
lungs; third, that part of the heart free from fat. 

In the killing of small hogs, where the intestines are not of sufficient size 
to )>e suitable for sausage casings, they also go into the rendering tank. It 
should be stated here that the grease or lard obtained bv the rendering of 
the above described viscera, according to the statements of the manufac¬ 
turers, is used solely in the manufacture of lard o ; l and soap, and does not 
enter into the lard of commerce. 

When the processes of manufacture are properly controlled by official 
insjiection the public may be assured that this disposition of the fat obtained 
by the rendering of the intestinal viscera is secured. 

Butchers’ Lard.— A considerable quantity of lard is made for commercial 
purposes by the small butcher for family use, etc. This lard is made almost 
exclusively by rendering in the open kettle. In the country where butchering 
is conducted for family use the ordinary open kettle is placed over an open 
fire. All parts of the fat of the animal wliich can be eauily separated and the 
scraps derived from trimming the animal are used for rendering. The offal 
and refuse ofglic animal are also rendered separately and the product used 
for soap grease. The lard made in this way is regarded as perfectly whole¬ 
some, but it is frequently dark-colored from the charring due to rendering 
over the o|>en fire and by reason of using some portions of the animal, such 
as tendons, frqm which glue is made. Such lard may contain traces or even 
•considerable quantities of glue which, however, cannot be regarded as an 
unwholesome product. The partially browned residues in the kettle in the 
country arc known as “cracklings” and are used for soap grease. 

Inedible Hog Fat Products.— In the shipping of hogs a great many are 
smotherfd and others <lie of disease or are in a condition, at the time of slaugh¬ 
ter, which renders them unfit for human food, either by the presence of dis¬ 
ease or otherwise. The fats are separated from dead animals of this class 
and arc used f«r technical pur|>oses sui h as burning oils, soap grease, etc. 
There arc several varieties of these inedible fats of which the following afe 
the principal: 

While Grease .—This grease is made chiefly from hogs which die in transit by 
being smothered or from freezing, formerly it was the custom to make white 
grease also from the animals which died *f disease, but the manufacture of 
this product has been restricted by certain state laws which forbid the use 
of animals which die of particular diseases, such an hog cholera, tfom being 
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used for any purpose whatever and their carcasses are to be buried so as 
to remove all danger of infection. 

Brown Crease. —Hrown grease is a product of a lower grade than‘white 
grease and is made usually by rendering the whole animal. It is one of 
the by-products in the manufacture of tankage from condemned animal 
carcasses, the tankage being used as fertilizer. Both white and brown grease 
are used chiefly in the manufacture of low grade lard oil and in the making 
of soap. 

Yellow Crease .—Yellow grease is a product intermediate in value between 
white and brown grease. It is made chiefly from the carcasses of animals 
that die while on the packers’ hands. It is used for the same pur|x>sc as 
white and brown grease. 

Pis's.joot Crease .—A special variety of grease is made from pigs’ feet as 
a by-product in the glue factory. This grease is Used also in nuking lard 
oil and soap. It is evident that these varieties of grease arc only inedible 
varieties of lard, and through proper insj>cc lion the public is protected against 
the use of these varieties of grease in the edible product. 

Lard Stearin.— Mention has already been made of the fact that by melt¬ 
ing a fat and cooling it slowly towards its solidifying point, certain constit¬ 
uents of the fat which have a higher melting ]xiint separate first, leaving 
those constituents wilit a lower melting point still in a liquid condition. Those 
portions of an oil or fat which separate first under such conditions, are the 
constituents of the product which is known as stearin, while tfce [tart that re¬ 
mains liquid is the constituent known a- olein, l.ard stearin is made princi¬ 
pally for the manufacture of mixtures ami is a bv-produt t of the highest grade 
of lard oil. Lard stearin is made as follows: The lard is melted and kept 
in a crystallizing room at from 50 to6o degrees I'., until it is filled with the crys¬ 
tals of the separated stearin. The produc t is then wrapped in cloth in thg 
form of cakes. Each [xtekage contains from 10 to 20 pounds. The cakes 
are then placed in a large press with suitable arrangements to facilitate the 
escape of the oil and maintain the low tem|ierature. The pressure is applied 
very gradually at first, and as the process advances, with increasing ]xjwer. 
The high grade oil obtained in this way is known as prime or extra lard oil 
.and is used for illuminating and lubricating pur|H>ses. The ■■‘•suiting solid 
product, which is principally stearin, is used as one of the adulterants of lard, 
that is, in making a mixture which is sometimes called lard, com]x>scd of 
lard stearin and cottonseed oil. 

Tanks Used for ProducStg Lard Under Pressure.— There are various 
forms of tanks used for producing steam rendered lard. In the open kettle 
there Ls a jacketed arrangement*!)) - means of which steam, at the proper 
temperature, is made to act upon the contents of the inner kettle. In the 
closed kettle the steam jnav be applied in the form of a jacketed arrange- 
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went or introduced directly into tHe kettle. The residues which remain after 
the steaming is completed and after the lard has been drawn off are withdrawn 


r«i 


from the conical lower portion of the ket^je which can be opened for the 
removal of these residues. A typical kettle for rendering lard is shown in 
Fig. 10. The fragments of meat to be received are.placed in the opening M 
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which Is then properly closed when the tank is full. Steam is admitted and 
the condensation which is produced at first by the cold contents of the tank 
is drawn off through a water pipe. After the lank is thoroughly heated and 
the fat begins to separate the lard will rise above the water and the solid 
fragments and at the end of the process will fill the upper part of the tank. 
By means of the cocks at D it can lie determined to what depth the«tank 
is filled with lard and the lard can lie drawn off through these cocks until 
water begins to flow. The I ml tom of the tank at G is then ojiened and the 
residues withdrawn, dried anil ground for tankage. 

Physical Properties of Lard. —Specific Gravity .—The specific gravity 
of pure lard is to be determined at some definite temperature, inasmuch as 
a statement of its specific gravity without some reference to the teni|ierature 
at which it is determined is likely to be misleading. It is not convenient to 
ascertain the specific gravity of a lard at a temjieraturc below its melting 
point. It is customary, therefore, either to take the specific gravity at about 
40 degrees C\, or at the temperature of Ixiiling water. 

The average specific gravity of pure lard at 40 degrees U. (104 degrees 
I - '.), regarding water as 100, is 89, and at 100 degrees V. it is 86, the 
weight of water being determined at the ]>oint of greatest densitv, namely, 

4 degrees ('. (39 degrees I'.). Unfortunately the specific gravity of pure lard 
Ls not very greatly different from that of other oils or other fats used in its 
adulteration. For this reason it is not of the highest value for determining 
whether or not the pure article has been subjected to adulteration 

Melting Point .—The melting point of a pure lard is a physical character¬ 
istic of great value,since it is chiefly influenced by the part of the laxly of the ■ 
animal from which it is made. The fat which is rendered from the foot 
of the hog has the lowest melting point, namely, alxmt 35 degrees C, (95° 1\). 
The fat adhering to the intestines has the highest melting point, namely, 44. 
degrees C. (111 degrees F.). The fat derived from the head of the hog 
has a slightly higher melting point than that from the feet. The kidney 
fat has a melting point of 42.5 degrees C. (108.2 degrees F.). In the steam 
rendered lards, representing the average of lards passed u|xm by theaC'hicago 
Board of Trade, the average melting point is found to be alxmt 37 degrees C. 
(98.7 degrees F.). The melting point of superior or leaf lard has an average 
value of about 40 degrees C. (104 degrees F.). , 

. Color Reaction .—A pure high grade lard when mixed on a white porce-* 
lain plate with the proper amount of sulfuric or nitric acid should give only a 
very slight coloration. The flfoduction of any considerable quantity of color, 
either brown or black, indicates the presence of organic impurities in the 
lard. t 

Rise of Temperature with Sulfuric Acid. —The various fats give different 
degrees of heat when mijed, under certain conditions, with strong sulfuric 
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add. It is possible to determine the approximate degree of the adulter¬ 
ation of lard by applying this test. The operation is a simple one and is 
eondlicted in the apparatus shown in Fig. n. A common test tube about 
34 centimeters in length and 5 centimeters in, diameter is hung as indicated 
in the figure, and provided with a stopper carrying a thermometer in the 
center with a bent glass rod stirrer passed loosely through the stopper on 
the side and a funnel for the introduction of the acid on another side of 
the thermometer. A coil which is on the stirring rod is so arranged as to 

permit the bulb of the ther¬ 
mometer to pass through its 
center. 

Manipulation .—Fifty cubic 
centimeters of the fat or oil 
to be examined are placed in 
the test tube and warmed or 
cooled, as the case may be, 
until the temperature is the 
one required for the begin¬ 
ning of the experiment, say 
35 degrees C.; xo cubic cen¬ 
timeter of the strongest sul¬ 
furic acid at the same tem- 
)>erature are placed in the 
funnel, the stopper being 
firmly fixed in its place; the 
test tube containing the oil 
is placed in a non-conducting 
receptacle; the wooden cylin¬ 
der lined with cork, used in 
sending glass bottles by mail, 
is found to be convenient for 
• Fist n. this purpose. The glass rod 

or stirrer which fits loosely in 
the stopper^eo as to be moved rapidly up and down, is held by the right hand 
of the operator) with his left hand lie opens the glass stop-cock of the funnel 
'and allows the sulfuric acid to flow in upon the oil. The glass stirring rod 
is now moved rapidly up and down, for about 20 seconds, thus securing a 
thorough mixture of the oil and acid. The* mercury rises rapidly in the 
thermometer and after two or thrcA minutes reaches a maximum, and then, 
after two or three minutes more, begin* to descend. The reading is made 
at the maximum point reached by the mercury. With pure cottonseed oil, 
linseed oil and some other substances the rise of.temperature is so great as 
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to produce ebullition in the mass, causing it to foam up and fill the tube. 
To avoid this, smaller quantities of acid should be used or the oil in question 
lie diluted with a less thermogenic one, so that the maximum tenqiefature 
may not be high enough to produce the effect cited. 

Chemical Properties. — Volatile Adds .—The quantity of volatile acid 
arising on the deconqtosition of a soap made by the sa|K>nification oi lard 
is very minute in lard of high quality. The total amount of volatile acid 
should not be in excess of that necessary to saturate .2 cubic centimeter of 
deci-normal alkali solution. 

Fixed Add .—The quantity of fixed acid, consisting principally of oleic 
and stearii, in pure lard should not be less than 93 percent. The total 
quantity of free acid in lard, that is, acid uncombined with the glycerine, 
should not exceed one-half of one percent, and in neutral lard should lie 
much less than this. 

Quantity oj lodin AI>sorbed.‘—M\ common fats and oils have the property 
of absorbing, under given conditions, certain quantities of iodin. Lard 
of the highest quality should not absorb more than 60 jierccnt of its weight 
of iodin. The lard made from the feet and certain other parts of the animal, 
however, may have a larger iodin nuntlter, rising as high as 75 or even 80. 

Properties of Lard. —The average properties of different classes of 
lard in relation to physical and optical conditions are shown in the follow¬ 
ing table: 

RpKKAtTI\» Kw OK TkUIHHAII K> lolMN 

Sph ujc Ghaut*. Mkltiv. Point Inion uitii S>ufikic \< it>. \vatik. Ahsorbeo, 
is 0 C 0 C . as 3 C °C Piru-nt. hut in r, 

.9053 407 1.4620 • 415 .077 62.48 

The above table is the average com|K>sition of nineteen samples of lard fur¬ 
nished under affidavits of purity and which appear from the if chemical and 
physical properties to be conqiosed purely of the fat of swine taken fronr 
those parts of the animal usually devoted to lard making. The average 
data may be regarded as representing the properties of the ordinary pure 
commercial lard on the market. 

Average Properties of Steam Lard.— Below is given the avetlge com¬ 
position of eleven samples of steam lard furnished under affidavit and, appar¬ 
ently, as judged by their chemical and physical priqierties, conqmsed solely of 
the fat of swine. Steam lards are not of as high a quality «s the birds con¬ 
tained in the preceding table. They have usually a distinctively strong 
odor, qiyte different from that of lards which are rendered in open kettles 
at low temperature and from selected portions of fat. 

Refractive Rise or Temperature Town 

Specific Gravity. Meltinc Point. Index. with Sulfuric Acid. Water. Absorbed. 
35° C. ° C. as^C. 0 C. Percent. I*er< rs t. 

.9055 37 -o 1.4623 39-9 -'99 62.86 
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Properties of Adulterated Lards.— It is possible to mix together 
the different materials used in making adulterated lard in such a manner 
as to'produce a compound which in some respects resembles the natural 
product. This compound, however, necessarily differs from the natural 
product in its physical and microscopic properties and in its reaction with 
various chemicals which give distinct color with the different fats and oils 
used as adulterants. The mean properties of thirteen samples of mixed 
or compound lards are shown in the following table: 

Retractive. Rise or Temperature 

Specific Gravity. Mkltwo Point. Iniox with Slmtric Aero. Water. Iodin. 

3J° C. 0 C. C. 0 C. Percent. Pek< ent. 

.9060 40.6 1.4631 46.5 .098 63.58 

These lards, in addition to the above properties, show distinct color reac- 
tion with sulfuric and nitric acid and with the reagents which are distinctive 
of cottonseed oil. They arc mostly mixtures of lard and tallow stearin 
with cotton oil or cotton oil stearin. 

In addition to the adulterations already mentioned, as mixing with cotton¬ 
seed oil, may he added the use of cocoanut oil. It is not probable that in the 
United States any adulteration of lard with coconut oil has been made for 
commercial purposes. Such an adulteration, however, is practiced in some 
foreign countries. Coconut oil contains considerable quantities of volatile 
add, and, therefore, when used as an adulterant of lard, would increase the 
normal quantity of volatile acid materially. One sample examined by Allen, 
of England t , was found to contain a quantity of coconut oil, amounting to 
* 33 percent. 

Summary.— In the preceding pages has been given a description of the 
character of lard, the sources from which it is made, the method of its prep¬ 
aration, its chemjcal and physical properties and the common adulterations 
to which it is subjected. There is no question of the wholesomeness of 
the usual fats and oils, or parts thereof, which are used in the sophistica¬ 
tion of lards. The adulteration is intended solely for fraudulent purposes, 
that is, »o sell under the name of a higher priced article one of a lower price. 

There are many arsons who prefer to use vegetable oils and fats as sub¬ 
stitutes for htrd in all cases. It is only fair to the consumer that the character 
of a fat and oil, however, for edible purposes he plainly made known to the 
purchaser. He is then to judge of the propriety or impropriety of using the 
articles in question. It seems quite certain that the use of vegetable oils 
and fats will be greatly increased in this counfrv. All hygienists grant that 
they are at least equally as wholesome as the animal fat and oil. They are 
certainly less open to suspicion as having l^een derived from diseased sources. 
As a rule, they are carefully expressed and properly refined, free from ran¬ 
cidity and from any mechanical or chemical constituents which render them 
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unpalatable or unwholesome. They are generally much cheaper, perhaps 
the only exception being that of olive oil. These vegetable oils, as a rule 
are excellent for salad dressing, for frying and general cooking purposes 
and for the ordinary uses to which lard and other animal fats are devoted. 
A proper labeling of all such packages would increase the quantity consumed, 
restoring confidence to the public in the character of the goods purchased, 
and prove of mutual benefit to the grower, the manufacturer and the con¬ 
sumer. It must be remembered, however, that there are many people who 
prefer the animal fats, and so there will probably always Ire a large field for 
their use. Such consumers arc entitled to secure the pure article, pro]>erIy 
prepared from healthy animals and free from rancidity and organic 
impurities. Lard ’.ml other animal fats offered in this way will have a greater 
vogue, command a greater degree of confidence and secure a larger trade 
than if sold under conditions engendering suspicion and distrust. 


SOUPS. 

Classification of Soups. —The soups which are commonly consumed are 
divided into two great classes—those of animal and those of vegetable origin. 
Any liquid or semi-liquid preparation of a meat or vegetable or the two com¬ 
bined whii h may or may not carry particles of solid substances is classed 
with these preparations. Soups are generally used at the beginning of a 
meal, u-uallv at dinner-time, and, as a rule, do not have any v^rv high nutri¬ 
tive value. That they have a useful function cannot Ik? denied, since the in¬ 
troduction of a small quantity of a cond'mental and slightly nutritive warm 
liquid into the stomach at the beginning of dinner tends to stimulate the secre¬ 
tive glands of the stomach walls to greater activity and thus to promote 
digestion, Soup should be regarded pre-eminently as a ornamental and not. 
as a nutritive substance. 

Preparation of Stock. —In the making of stock the base of the material, 
as a rule, is that part of the meat and bone soluble in hot water. The best 
way of preparing this stock is as follows: o 

The meat and bones selected should l>e fresh, free from all impurities 
and be derived solely from healthy animals as soon as they have,been slaugh¬ 
tered. Inasmuch as the shape of the material used Is of little consequence 
the parts of the carcass that are cut away in the preparation of the usual cuts 
of the marketable meats are utilized for stock making. The flesh should l>e 
cut into fragments of proper lize and the bones broken up into small pieces. 
This material with the appropriate amount of water and salt is placed in a 
vessel capable of being closed in |uch a way that no aqueous vapor will es¬ 
cape, and a slight degree of pressure, equal to the half of an atmosphere, can be 
sustained. Simple form%of digesters are made for this purpose which are 
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perfectly safe at low pressure and supplied with a safety valve so as to allow 
steam to escape if the pressure runs too high. Several hours of digestion are 
necessary for the preparation of stock, and if an ordinary vessel is used care 
must be exercised that the liquid does not evaporate so as to make the mass 
dry. Stirring from time to time assists the solution of the soluble substances. 
Afler.thc extraction is complete the liquid contents are poured off and the solid 
material pressed gently to separate the liquid held in solution. The mass 
is then put in a cool place and allowed to stand until thoroughly cooled and 
all the fat particles arc collected at the top. The fat is then removed and the 
resulting liquid strained to remove any solid particles. The dear solution 
thus obtained is set aside and used as stock in the preparation of the various 
forms of soups. When properly flavored and used by itself it produces the 
soup known as consomme. 

The soup stock made in this wav usually contains not less than 95 per¬ 
cent of water and not more than 5 percent of nutritive matter. Many 
of the clear soups prepared in this way contain very much less nutritive matter, 
sometimes as low as one percent. It is evident, therefore, that the soup 
stock is valuable as a condiment and flavoring and not as a food. 

The number of soups which can he marie from soup stock is practically 
unlimited. They are formed by the admixture, chiefly of vegetables cut 
into small pieces, of starchy materials, mashed peas t pr beans, particles of 
potato, fragments of parched bread, and in fact almost any nutritive and 
palatable substance which the cook may wish to employ. 

A soup made from a stock of the above description with pea flour wa° 
found to have the following composition: 


Water,. 

Protein,. 

Fat..*. 

Ash,.*.. 

Starch and other < arbohytlrates, 


88 26 percent 
3 38 “ 

•93 

113 “ 

6.30 


A soup made with potatoes from stock of the above description was fount 
to have ^e following composition: 


Water,.., 

Protein*. 

Fat,. 

Ash,.... 

Starch and other carl>ohydrntes, 


qo.<)6 percent 
‘•37 
i -53 
•99 
5-13 


The French make soups which are very wcvl known and highly valued 
by cutting vegetables, such as carrots, beets, radishes and other vegetable 
substances, into small pieces and adding tljem to the soup stock. 

Oyster Soup.— A soup made of milk, cream, flour, condiments, oysters 
and thq liquid of oysters is very largely eaten in tfreUnited States. The dif- 
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ference between oyster soup and oyster stew is chiefly in the amount of 
oysters employed. 

Green Turtle Soup. —A soup stock prepared as above descrilted and fla¬ 
vored with pieces of green turtle is a very common dish. 

Hock Turtle Soup. —A soup made in imitation of a turtle soup in which 
veal takes the place of turtle for flavoring is known as mock turtle soup. 

Clam Soup or Clam Chowder.— This is a soup made of clams in the same 
way that oyster soup is made. When the clams are cut into .small pieces 
and arc in great abundance and when potatoes arc used in large quantities 
in the mixture it is known as clam chowder. 

Beef Extract.— It is evident that a beef extract is only a soup or a soup 
stock specially prepared from Itcef. Beef extract first became known bv 
the researches of the celebrated chemist Liebig, and litis passed from a mere 
local preparation to an article which is important in commerce. Factories 
have liecn established in localities far removed from the principal markets of 
the world, but where cattle are extremely plentiful, as in South America, and 
the preparation of beef extract is carried on on a large scale, the meat of 
the animal being thrown away after the preparation of the extract. The 
method of preparing ljeef extract is practically that described for making a 
soup stock under pressure. Instead of using only the trimmings and refuse 
of the animal, however, usually the whole of the flesh is employed. The 
bones are sometimes used in the making of a beef extract. 'Flic sound, fresh 
meat is cut into small pieces and extracted under pressure as already described. 
After cooking and filtering the product it is brought, in vacuo, to a pro|x-r 
consistence. Meat extract is, therefore, simply a concentrated soup stock. 
It requires about thirty-four pounds of meat to yield one pound of concentrated 
extract, and this extract may lie diluted for consumption so as to make from 
six to seven gallons of lieef tea. The conqxisition of the ordinary beef cxtrait , 
of commerce shows that it contains from 15 to 20 percent of moisture, from 
17 to 23 percent of ash and from to 60 percent of meat bases, that is, 

* the soluble nitrogenous contents of meat. 'The bones and tendons are not 
used in making beef extract on account of the introduction of cons*lcrable 
quantities of gelatine into the material. Liebig docs not recommend the 
presence of gelatine in beef extract because, being cheaper in quality, it is 
•an adulteration of the genuine article, which should contain^only the pure 
bases and not the gelatinous principle of the meat in the?tendons and bones. • 
Character of Nitrogenous Bodies in Beef Extract .—When lieef extract 
is prepared according to the kiebig method those nitrogenous bodies com¬ 
monly known as meat bases are found .in the concentrated extract. In a 
beef extract which contains a total of 9.28 percent of nitrogen the quantity 
of nitrogen in the form of nitrogenous compounds which were found therein 
is »s follows: Nitrogen in the form of soluble albumin,—trace; in the form 
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of albumoses,—1.17; in the form of peptone,—trace) in the form of meat 
bases.—6.81; in the form of ammonia compounds,—.47; in the form of un¬ 
enumerated compounds,—.83. The chief meat bases which form the principal 
part of the substance are creatin, creatinin, xanthin, carnin and camic acid. 

There are many different forms of beef extract upon the market, some¬ 
time* called by fanciful names and sometimes by the name of the manu¬ 
facturer. Among the fanciful names are some which indicate origin or kind. 
The extracts wnich bear the names of the manufacturers are very numerous, 
but all of these extracts arc essentially of the same character. One of these 
Is a meat extract in which some of the meat fiber is contained. The quantity 
of meat fiber which is used varies, but is not very great. A comparison of 
the dry substance in a preparation of the class mentioned above with the 
dry substance in meat shows the following relation: 

Protein. M» at Basks. Ash and Mineral Matter. 

PercfiH. Percent. Percent. 


Extract,.40-7 35.6 24.7 

Meat,.86.7 7.8 5.3 


The above data show that the extract is essentially different in its compost- 
tion from dried meat and has added to it a large quantity of meat fiber or the 
meat rendered soluble by some kind of treatment. ,, 

Nutritive Properties .—It cannot be denied that meat extract, as has been 
said in the ca*e of soup stock, contains only a small part of nutritive matter. 
This nutritive substance is in a state of solution and probably is more readily 
absorbed than a similar amount of other nutritives in the form of ordinary 
meat. Its chief value as a nutrient, therefore, is not in the amount of nu¬ 
trient material which it contains, but in the case and speed with which it may 
become absorbed into the circulation. In case of illness this is often a very 
important point. It is not a question so much of the utilization of a large 
amount of nutrients as the absorption and assimilation in small quantities 
which will sustain life until the disordered conditions disappear. For these 
reasons, the meat extracts have a value. There is, however, little doubt of 
the fact that in the popular mind a great deal more credit is given to meat 
extracts thgn should properly belong to them. They must be regarded 
principally as t condimental and incident to nutrition rather than as nutri- 
* live substances, llie claims which are made by the manufacturers are 
sometimes misleading, as, for instance, that one pound of extract contains 
the nutritive properties of many pounds of 1 - meat. Such a statement, of 
course, is absurd upon its face and should not be allowed to go unchallenged. 
Even when meat extracts are reinforced f by the addition of soluble or com¬ 
minuted fiber, as is often the case, the quantity of nourishment is very small 
as compared with a similar weight of meat itself. 
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It is not intended by the above remarks to cast any discredit upon the value 
of beef extract, as its value has been attested in numerous cases. It is only 
designed to call attention to the fact that as food these extracts have'com- 
paratively little value. They may be useful as stimulants or as condimental 
substances or as a means of speedily introducing a soluble nutrient in the 
case of disease where it is extremely important that even small amounts of 
nutritious material should enter the body. 

Beef Juice.—A distinction is made lietween a beef extract and a beef 
juice. The latter term applies solely to the liquid naturally remaining in 
the fresh meat after its proper preparation for consumption, that is, after 
the withdrawal of the blood and the proper cooling and storing of the flesh. 
The fresh meat is then subjected to strong pressure and the juices which 
are extracted arc concentrated in vacuo to the proper consistence. The 
meat of old bulls is often used. A true beef juice must lie extracted from 
the cold meat and not with the aid of heat, hot water or other solvents. It is 
difficult to preserve an extract of this kind without sterilization, and the heat 
required for sterilization is likely to coagulate some of the albuminous material 
which is expressed. It is a great temptation, therefore, in some cases to pre¬ 
serve the beef juice by a chemical preservative other than common salt. 
Boric acid and sulfite of soda may lie used for this pur|x>se, but these substances 
are objectionable on the score of jxiv-ihle injury to health. Glycerine is also 
used. Inasmuch as these juices are usually given to invalids or those whose 
digestive functions are impaired it is most inqiortant that injurious sub¬ 
stances should lie omitted. In case of pressure it is advisable, in some cases, 
to chop the meat very fine, and in this comminuted condition extract the 
juice with cold water. This does not produce any change in the character 
of the juice and the water is subsequently removed by eva|x>r^tion at a low 
temperature in vacuo. Beef juices are usually prepared from Jieated meals. 

Composition oj Beef Juice .—The composition of beef juice from different 
parts of meat which was previously heated externally is shown in the follow¬ 
ing table. 

COMPOSITION- 4F BEEF JUIC E AND MEAT EXTRACT? 


Water. 

Ash,. 

NaC! (salt),... 

P,O a (phosphoric acid). 

Fat. 

Acid (as lactic),. 

Nitrogen (total)... 

“ insoluble and coaguable,. 

H as proteoses. 

14 as peptones,. 

* meat bases,.• 

* creatin,. 

* xanthin bases,. 

" ammonia,.». 


Beef Juice. 
...90.65 
... 1.36 
•* -»5 


•*5 

I! $ 

.68 

.04 

.14 

•30 


Meat Exteact. 
21.66 
20.46 


5-47 

4-55 

• 5 ° 


8.42 

7.66 

.48 


2.02 

1.90 

3*°5 

•75 

.04 


.21 


9 
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The above analyses show the general character of meat juice extracted 
first by externally heating the meat and then pressing. They show that 
there*is less nitrogenous material present in meat juice than there is in meat 
extracts. It is evident that meat juices cannot be heated for sterilization 
without coagulation of the albumins. When it is advisable to use a beef juice 
in a <casc of illness it is far better to prepare it at the time when it is used 
than to prepare it on a commercial scale and preserve it by any of the 
chemical means in vogue. Meat juice can be very well prepared for domestic 
use by chopping the meat very fine, placing it in a vessel, heating to 140 0 
F., and pressing it by any simple means, as, for instance, with the hand or 
by using an ordinary lemon squeezer. The juice obtained in this way can 
be flavored with salt and spices to suit the taste of the patient, and used imme¬ 
diately. In some cases, in order to get a greater yield, pure cold water may 
be mixed with the chopped meat and a somewhat dilute juice obtained but 
giving a greater yield of nutritive material for the same weight of meat. 

Various names, fanciful and otherwise, are given to the so-called beef juices. 
These names arc either fanciful or, as in the case of beef extracts, that of the 
manufacturer. Some of the fanciful names are, like those already mentioned, 
suggestive of origin. Some of these have large quantities of coagulable 
protein, like albumin, while others have such small quantities as to indicate 
that they are not wholly beef juice. In the case of some of these prepara¬ 
tions there is some indication that they are prepared chiefly from blood 
and thus are, not true meat juices. Naturally there must be particles of 
blood in meat juice and the mere occurrence of blood cells would not be 
an indication that blood itself had been used in its preparation. By rea¬ 
son of these facts the use of so-called meat juices is restricted. They con¬ 
tain relatively very little nutritive material, they are sometimes preserved 
with harmful chemicals and they mav be made from blood, and in general 
there is such a degree of secrecy attending their preparation as to warrant the 
physician and patient to coniine themselves to the domestic article prepared 
at the time of using. Another objection which is not of a hygienic character 
is found in the great expense of securing a very' little nourishment by this 
means. The quantity of juice which meat will*ield is very small and, there¬ 
fore, the relative expense for any given quantity of nourishment is far greater 
than it is even jn the rase of beef extract. While in the case of rich patients 
•an objection like this is of little value, in the great majority of cases it should 
be given due consideration. 

Soluble Meats. —Various attempts have b&n made to put soluhle meats 
upon the market for use, especially for invalids and in cases of disordered 
digestion. The principle which underlies the preparation of these meats 
is to subject them to a certain degree of artificial digestion, by means of which 
tite protein matter becomes converted into soluble forms, either albumose, 
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proteose or peptone. The process which is employed is a simple one, namely, 
the comminution of the meat into as fine particles as possible and its admix¬ 
ture with hydrochloric acid and pepsin. It is then subjected to artificial 
digestion until a considerable portion of the meat is soluble. Another method 
of preparation is to omit the pepsin and after the addition of hydrochloric 
acid to place the meat in a digester where it is subjected to a tenqieraxure 
of steam under pressure for a considerable length of time. A good I v pro¬ 
portion of the meat becomes soluble under this process. After the prepara¬ 
tion is completed the residual hydrochloric acid is neutralized In carbonate 
of soda, forming common salt, which gives the pro|>er flavor to the com¬ 
pound. 

The composition of soluble meat prepared in this way is given in the fol¬ 
lowing table (Foods and Principles of Dietetics, by Roltert Hutchinson): 

Water,. o- 2 1 jnrt t nt 

.. 5<n " 

Albumin. oo “ 

Peptone...<1 < 1 “ 

Me.it evtr.il t.. .... - “ 

.Ash urn! salt. 1)4 “ 

A meat solution of this kind is not really a solution, situe not only is that 
part which passes into solution contained in it, but also the residual meat 
fibers which arc not dissolved but so softened by the process that they lose 
their distinct form and can be ruhlxtd up to a thick paste mass. The prod¬ 
uct, therefore, consists not only of the part of the meat rendcrad thoroughly 
soluble in water by the process, but also of a residual part, softened and reddeed 
to a paste. The mass has practically the same nutritive value as an equiva¬ 
lent amount of meat with the claimed advantage that a large portion of 
it is already soluble. This partial predigestion may 1* of valqp in tases of 
disease or disordered digestion of any kind, hut there is no raison for lieliev- 
ing that the healthy stomach requires any sort of artificial predigestion for 
t the proper conduct of its functions. On the other hand, there is every reason 
for supposing that any kind of predigestion which is at all effective will in 
the end prove injurious to healthy digestive organs by depriving thefh of a 
part of their normal functions and thus tending to bring them to a condition 
of feebleness which may result in the omission, in part, of the norma func¬ 
tions of the vital organs. • 

Preparations of Blood.—There is no doubt of the valuable nutritive prop¬ 
erties of bjood and its preparations are sometimes used as foods. There 
b a deep-seated prejudice against the use of blood as human food, doubtless 
based on older and more effective ground’s than even the laws of health pro- 
mulgated by Moses. Man is an animal of some refinement of character 
and the sight or use of blood is repugnant to his finer iastincts. Sometimes 
blood is dried and powderad and the blood powder mixed with other food. 
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Another method is to coagulate the blood, then remove the coagulated portion 
and use the residue for food purposes. This preparation, of course, contains 
no (foagulable portions of blood, that is, the protein thereof known as fibrin. 
There is no reason for believing that preparations of blood will ever occupy 
any prominent position in the food supply, either of persons in health or 
!>f invalids. 

Beef Tea.— A very Common food preparation from beef is that known as beef 
tea. In all essential particulars beef tea is nothing more than a rich unfiltered 
soup stock. Inasmuch, however, as it is constantly prescribed in many kinds 
of illness and is prepared under certain conditions it should be mentioned speci¬ 
ally here in addition to the preparations already described. As in the case 
of meat juice, beef tea should always lie prepared in the home, and im¬ 
mediately before using. It is a preparation which can not be properly made 
and kept without the addition of some preservative which renders it totally 
unfit for human consumption. The very choicest portion of the beef should be 
selected in the preparation of Iwef tea and it should be reduced to a fine state of 
comminution. The removal of the fat and tendons should be as complete as 
possible, as particularly the latter tend to add to the extract more of the 
gelatine-like principles than is desirable. The fragments should be mixed with 
a sufficient quantity of cold water to make the desired amount of beef tea, 
usually one pound of water to a pound of comminuted beef is a good proportion. 
The mixture should be kept cold for a considerable length of time with fre¬ 
quent stirrings in order to extract as much as possible of the nitrogenous 
matter wjtich becomes coagulated by heating. Salt may be used not only to 
promote the solubility but also to give the proper taste. After the lapse of an 
hour or more the vessel may be covered and gradually warmed. During this 
warming thq mass should be frequently stirred so to as promote the solutior 
When finally the extraction is complete, before the tea is administered it shouli 
be cooked, that is, heated to the boiling-point, by which process the solubl 
protein is coagulated but not hardened, and the material is rendered mor 
palatable. The beef tea should l)e administered without separating the co 
agulatld fragments of albuminous material, which is in a state easily digestible 
and adds much to the nutritive value of the mixture. Finally the residue o 
beef may be put into a bag and subjected to pressure to remove as much of the 
juice confained therein as possible. The difference between beef tea and souf 
stock, as will be seen, is largely in the filtering. The beef tea should retain 
the coagulated flocks, while in the soup stock they are removed. One pound of 
good lean beef and one pint of water yield about one-half pound of good beef 
tea. As in the case of soup stock, beef tea is not a very nutritive substance. It 
is, however, stimulating, and the nourishment which it contains is quickly ab¬ 
sorbed. The soft, coagulated flocks of albumin are readily digested, and often a 
patient may be nourished for days on a preparation of this kind when he is in 
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a condition which renders it impracticable to use either solid or other liquid 
foods. 

Beef tea is also made on a large commercial scale and with some degree of 
approximation to the home prepared article. For various reasons, however, 
which have already been advanced, a well made domestic beef tea which can 
be used as soon as prepared is to be preferred in all cases to the manufactured 
article. A beef tea properly made has approximately the following com¬ 
position: 

Water.8ft.oo percent 

Meat bases. 3,50 “ 

Protein—soluble and flocculated, . 8.00 “ 

Ash and salt. 1.50 “ 


Dried and Powdered Heats. —The preparation of dried meat has already 
been described. There has lately been placed upon the market a number 
of preparations dried and finely ground, under various names, fanciful and 
those of the manufacturer. Inasmuch as ordinary meats are largely composed 
of water, it is evident that if the water can be removed without impairing 
the quality of the meat, great expense in transportation would be saved and 
the use of preservatives would be unnecessary. Various attempts, therefore, 
have been made to place dried meats upon the market. The meat powders are 
not only offered in thejj natural state of desiccation but also are prepared with 
some degree of artificial digestion. One of the most common of these meat 
powders is known as somatose, which has been made in large quantities, and 
sold throughout all parts of the world. It consists largely of albumoses rather 
than of peptones, but this is true of a gftat many of the so-called peptone 
preparations. The composition of somatose is represented in the following 
table (Allen’s Commercial Organic Analyses, Vol. IV, page 384): 


Water,. 

Albumin rendered soluble by alkali,, 

Albumin.. 

Albumoses,. 

Peptone,. 

Meat bases,. 

Ash and salt. 


14.2^ percent 
31.83 “ 


■ 3 - 4 ° 

33-98 

3.06 

2.62 

5 - 3 ° 


<1 

M 

ft 

it 

a 


The above data show that the meat still contains nearly 15 percent of 
moisture and that an alkali has been used to render the grotei* more soluble. 
This alkali has increased the quantity of mineral matter over that which would • 
naturally be present. Whatever may be the relative value of the prepared 
protein matter as compared wifh that in theoriginal meat, it is seen that a large 
quantity of it, practically as much as was in the original meat, has been pre¬ 
served in the finished product. Whether or not it is advisable to use a prepara¬ 
tion of this kind is a question to be left with the physician. It may be said un¬ 
hesitatingly that in all cases of health somatose could not possibly present any 
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Advantage over fresh meat. On the contrary, for theoretical and practical rea¬ 
sons, it is certain that it is less valuable. 

Composition of the Ash of Meat Juice and Meat Broth. —The principal 
mineral component of the natural juice of meat broth or meat extract is phos¬ 
phate of potassium, though there are also small quantities of magnesium and 
smaller quantities of calcium present. In addition to this there is a certain 
quantity of common salt present, which is determined, however, largely by the 
method of preparation. The following analysis shows the composition of the 
ash of a meat juice to which little or no common salt has been added: 


Potassium (K),. 34.40 percent 

Sodium (Na}. 9.70 “ 

Cnldum (Ca).36 “ 

Magnesium (Mg). 2.55 “ 

Phosphoric acid (P,O fl ),... 27.00 “ 


Other constituents are not determined in this analysis. The phosphate of 
potassium may therefore be regarded as the principal natural ash constituent of 
meat extract and meat juice. (Zeitschrift fur Biologic, Vol. XII, 1876.) 

Adulteration of Meat Extract. —The principal adulterations of meat ex¬ 
tract have already been mentioned. The substances used in preserving it are 
of the greatest hygienic consequence. These are chiefly salt and glycerol 
or alcohol. The use of all of these substances is reprehensible. Fortunately 
they arc seldom used. Another adulteration which has been practiced is 
mixing the meat extract with extracts of yeast. The extract of yeast has 
valuable cjietetic properties and contains the active principles of fermentation. 
It also resembles, in many respects, physically and chemically, the extract of 
meat, and can, therefore, be mixed with meat extract, and, being a cheaper, 
article, forms ,a mixture which can be sold at a greater profit. The presence 
« of yeast extract jn meat extract can easily be determined by treating the mix¬ 
ture with a strong solution of sulfate of zinc and filtering. In meat extract 
the filtrate obtained is always quite clear, but when a yeast extract is present 
the filtrate is turbid. 

ActiVe Principles Contained in Meat Extract.— Attention has already 
been called to some of the more important active principles, namely, meat bases 
which fornwa valuable portion of meat extract. There are various forms of 
nitrogenous bodies, Jjowevcr, besides meat bases, which become soluble natur- 
“ ally in meat or by the treatment of meat with digestive ferments. lean meat, 
as is well known, consists almost exclusively of protein matter and water. 
This protein matter is principally insoluble. 1 Under the action of digestive 
ferments the protein of meat becomes broken up into more soluble bodies, 
known as albumoses, proteoses and peptones,—the latter being the final product 
of solution. These bodies are still true protein bodies containing the element 
sulfur as one of their essential constituents. The meat bases, on the con- 
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trary, contain the other elements that are in protein but do not have’the sulfur 
element. They belong to that class of Indies which is known as simple 
amido compounds. All of these bodies are mixed together in meat juice or 
beef extract, and it is an important task of the chemist to separate them, 
both that they may lie identified and that their relative abundance may be 
closely determined. There is also another soluble or semisoluble proteig sub¬ 
stance in these extracts derived from the tendinous tissues and bones, namely, 
the gelatine or glue. This is quite a common product, being the soluble 
protein procured by the digestion of the tendons and bones. It is important, 
therefore, that the chemist should distinguish Itctween the gelatine and the 
amido bodies. There is also a true and a false protein form of these soluble 
bodies, the true one lieing formed by natural proteolytic ferments and the false 
one being formed by heat or digestion under pressure of steam. The chemist 
should also lx able to distinguish between the true extract formed directly 
from the meat and the yeast extract used as an adulteration. 

It is not the purpose of this manual to enter into the details of how these 
different Ixxiics may he distinguished from one another, as that is purely a 
chemical study. It is due, however, to the general reader that some 
explanation be given of the different classes of Ixxlies which are contained in 
these extracts. 

Relation between the Price of an Extract and its Nutritive Value.— 

The studies made in the Bureau of Chemistry show that there is little relation 
between the price of a beef extract and its real nutritive valuc. # In three cases 
of extract which are all well known brands and are of the thick or pasty variety, 
showing that a dissolved meat had been atlded to them, the average weight of a 
package costing 45 cents was only 55 grams, or nearly a cent a gram. In an¬ 
other three samples of extract, also well known brands, of the same pasty 
variety and costing little more ]>er package, it was found that tfie weight of thy 
more expensive variety was double that of the first, costing only one-half cent 
per gram. In the case of the liquiH extracts where no pasty material is incor¬ 
porated there is still greater variation in the relation of the price to the nutritive 
constituents. An extract which retails for one dollar per bottle contains 91.69 
percent of water and only .4a percent of nitrogen. Another so-called meat 
extract which retails at 60 cents per bottle must have been wholly an artificial 
product, since it contained no creatin or creatinin at all. It ljas also preserved 
by the addition of alcohol and contained an artificial coloring matter. , 

The ash existing in these extracts is, of course, usually due to the pres¬ 
ence of large quantities of ftunmon salt. Sodium chlorid is added to this 
extract without any definite rule at-all and sometimes in very excessive 
quantities. In some cases thirty ^percent of the total extract is composed of 
common salt. In other words, a person taking a solution of this kind would be 
injecting into his stomadj a very concentrated brine. When common salt may 
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be sold at the rate of one dollar per pound, the profit on the transaction is one 
which ought to make the business exceedingly attractive. 

Thf total phosphoric acid in the ash also shows variations, and if it were 
not so easy to add artificial phosphoric acid the actual amount present might be 
taken as a base by which quality could be judged. In the natural extract the 
total phosphoric acid should be in the proportion to organic phosphoric acid as 
to to r, which is the natural condition in which it is found in meat extract. In 
many cases the amount of inorganic phosphorus is so great as to render it 
certain that a phosphate, probably the phosphate of soda, has been added. 
In another case the quantity of organic phosphoric acid was very much greater 
than could have possibly been the case in a natural product, indicating the 
addition of lecithin or glyccrophosphoric acid. The amount of fat in beef ex¬ 
tract, when properly prepared, should be very small and should certainly not 
exceed one percent, since by the proper method of preparation the fat is 
largely separated. In the pasty material, however, where the meat is reduced to 
a pulp and retained in the package the amount of fat will be very much greater. 

The Nitrogenous Bases. —The average nitrogen content of the pasty or 
solid extracts varies from 6 to 9 percent. The nitrogen in the meat juice is 
subject to much greater fluctuation, depending largely on the content of solids. 
Although a high nitrogen content is not a guarantee of the character or mode 
of manufacture of an extract, it is naturally expected an4,is desirable. 

The addition of gelatine to extracts is now largely practiced and has been for 
some years. adding gelatine the manufacturer raises or maintains a certain 
nitrogen content, but supplies the nitrogen in a form lacking in all quickly 
stimulating‘qualities, and the naturhl flavor of the meat extract nitrogen is 
lowered. The buyer is consequently deprived of the characteristic essentials of 
a beef extract although the nitrogen content is relatively high. In many cases 
only a small proportion of the original gelatine exists in the extract as such. 
^The gelatine is converted by a gradual process of hydration into gelatoses and 
gelatine peptones. While the separation of gelatine from protein matter is a 
process in anything but a satisfactory condition, it is a far simpler process than 
the detec^on and separation of gelatosesand gelatine peptones from albuminoses 
and peptones. The question has not been thoroughly studied up to date. 

The question of adulteration of meat extracts with gelatine is not the only 
form of adulteration we have to face. The mixing of varying amounts of 
jjeast extract with meat extracts is being practiced at the present time in some 
countries. As we have not investigated this question, we cannot state whether it 
is practiced in this country at the present time or'hot. 

Kinds of Preparation!.—Meat preparations of the above types in general 
may be divided into three classes, liquid gxtracts, pasty extracts and pow¬ 
dered extracts. In addition to the above, within the last few years beef ex¬ 
tract pellets, some of them being enclosed in gelatinq capsules, have appeared 
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upon the market. The old-time product of Liebig’s extract belongs to the 
second class, in which we also find many of our best known brands. The 
liquid extracts are varied and numerous and their number is rapidly inareas 
ing. The amount of meat extractives in some of these liquid products is re¬ 
markably small, the quantity of solids in two or three cases being under ro 
percent. Alcohol is sometimes met with in these liquid preparations. ,The 
meat powders-are far less numerous than the extracts of the first two classes. 
They consist largely, if not entirely, of albuminoses and peptones in addition to 
some insoluble proteid matter. 

Moreover, it is necessary to distinguish between a meat extract containing 
large amounts of stimulating amido-acids and relatively small percentages of 
albuminoses, peptones and insoluble proteid matter on the one hand, and, on the 
other hand, an extract, or, more properly, a meat product, which consists 
largely of albuminoses, peptones and insoluble matter and relatively small 
amounts of amido-acids. The food value of this last group of products is un¬ 
doubtedly greater than that of the former group, but being sold as meat ex¬ 
tracts, their value should be based on the amount of extractives they contain 
and not on their food value. 

The value of the amido-bodies, such as the meat bases, as food, is of uncer¬ 
tain character, but we must admit, as in the case of alcohol, they can at least 
be burned and furnish^nergy to the body. Like alcohol, the value of meat ex¬ 
tractives lies principally in their stimulating qualities. The active principles 
of tea and coffee are on a similar basis. As these simpler anydo-bodies are 
the final links in the long chain of hydrolytic products of the proteid molecule 
prior to the complete resolution of that rftolecule into carbon dioxid, water, 
etc., it is readily seen that an ounce of meat extractives (the various amido- 
bodies) represents a far larger amount of beef than an ounce of albuminoses 
does. The various protein bodies and amido-acids are closely interwoven and it. 
is impossible to produce amido-acids without producing albuminoses and pep¬ 
tones. Consequently, every commercial meat extract must consist partly of 
albuminoses, peptones, etc. The best of our extracts on the market to-day 
contain about 50 percent of their total nitrogen in the form of rr«at base 
nitrogen. When an extract contains less than 5 percent of its nitrogen in the 
form of meat base nitrogen the term “extract” seems to be no loqger applica¬ 
ble. It is evident that the product represents much less meat/han an extract 
with 50 percent of its nitrogen in the form of meat base nitrogen, provided* 
the total nitrogen in both cases is approximately equal. 

The proteid matter coagulated by heating to boiling, as well as the proteid 
matter insoluble in cold water, are both undesirable factors in an extract of 
meat. As a rule, the lower the proportion of these constituents, the higher 
the character of the meat extract. TTie same thing bolds true in regard to the 
presence of albuminoses aqd peptones. 
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The quantity of total nitrogen in the form of meat base nitrogen in the best 
extracts reaches 50 percent. In one of the poorest it is 3.82 percent. The 
food value of the latter product might Ire greater than that of the former, but its 
C 06 t of manufacture and its stimulating value are much less. 

Creatin figures are very interesting and of much value in determining the 
source and value of an extract. Creatin is the principal amido-body found in 
meat, consequently we expect to find it or creatinin, its hydrated form, in still 
larger quantities in meat extracts. In several cases which came under our 
notice where th. extract acted suspiciously, the creatin values were nil, and in 
such cases grave doubts exist as to the source of the extract. Our best extracts 
.give high creatin as well as high meat base figures. 

The xanthin bases and ammonia nitrogen figures present a variety of 
problems. While the xanthin bases arc desirable constituents, ammonia in 
any amount is not. It is questionable whether the ammonia figures obtained 
by the magnesium oxid method do not give too high results (W. D. Bigelow). 

Gelatine.— Gelatine is a substance obtained from the nitrogenous portions 
of bones, hide, horns, hoofs, connective tissue; tendons and other nitrogenous 
matter of the animal. One of the principal constituents of these bodies is a 
substance known as collagen. When this is heated either under pressure or 
without pressure it is changed to gelatine. Glue is unrefined gelatine or 
impure gelatine to which usually some substance hasibeen added to increase 
its holding power. A type of gelatine known as isinglass is made from the 
bladders of sturgeons. 

The general process of manufacturing gelatine is as follows (Whipple, 
Technology Quarterly, Vol. XV, No. 2, June, 1902): 

“The hide scraps are first macerated and subjected to the action of a solution 
of lime or caustic soda in pits for two or three weeks. This dissolves most of 
the blood and saponifies the fats. The excess of lime or soda is then largely 
removed by washing and the solution steamed to dissolve the gelatine, but an 
excess of heat is avoided. Sulfurous acid's used to bleach the gelatine. When 
of sufficient strength, the gelatine is allowed to harden in molds or on slabs, and 
is ultimately dried in -sheets on wire nets. Bone gelatine is made in a some¬ 
what similar manner. The bones are crushed, boiled, treated with hydro¬ 
chloric acid, and the gelatine is dissolved as before, washed, bleached and dried 
in sheets. Thp process requires a number of weeks.” 

• Gelatine is also made from bones, fresh as well as old, and from the resi¬ 
dues of bones used in the manufacture of buttons. The thin slices of the 
bones are treated with acid until all. the phosphate of lime is extracted. 
They are then treated with lime and the gelatinous residue is then dissolved 
in warm water and' purified for use. , 

The use of gelatine as a food has of late years become very common. 
The-ease with which it can be made into jellies, the consistence which 
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it gives to ice-cream and its general utility in the cuisine have made itdeservedly 
popular. Gelatine is the product of some of the nitrogenous parts of the 
animal and should be made only from theedible parts thereof. It is particu¬ 
larly abundant in the tendinous portions of the animal and in the tissues about 
the head, from which a large part of edible gelatine is made. No portion of 
the animal which Is filthy or unfit for food should ever enter into the composi¬ 
tion of the gelatine. If the parts from which the gelatine are made are cured 
previous to manufacture they should tic cured in a perfectly sanitary way, as 
carefully as any other |>art of the meat. There can lie no objection to the use 
of gelatine made from these sanitary materials in foods of all kinds. 

There is, however, a possibility that some of the gelatines on the market 
may be made from materials wholly unfit for food. The food law forbids 
the use of animal substances unfit for food either directly or indirectly. As 
an illustration of this condition of affairs I may call attention to the fact that 
a part of the gelatines sold in the Vnited States are made from parts of adimals 
slaughtered in South America. It is not known to the consumer in what 
conditions these parts are preserved and transported. They may be possibly 
packed with the hide and sent to Helgium or other countries in a filthy, 
putrid and abhorrent state and these parts lie cut from the hides before they 
are sent to the tanneries and converted into gelatine and sold as edible gela¬ 
tine. Such a possibility should not exist, and there is no danger of its existence 
with high class manufacturers. A part of the horns is also used for such 
purposes, which being of an inedible portion and unfit for food is not admis¬ 
sible, under the law, as a constituent of edible gelatine. All such materia Is 
should be excluded in the manufacture of Such an important product. Further 
than this, it may be stated that the line of demarcation between gelatine 
and glue is not always as well drawn as it should be, and this is illustrated 
in the re|xirt that the gelatine and glue are manufactured in tlie same factory^ 
and the same conditions of odor and insanitation which adhere to glue 
may attach themselves to the genuine. Such a condition, of course, would 
be an exceptional case, but its possibility should be excluded. Under the 
food law only those forms of gelatine first described above can |jg legally 
made and sold for use in food. 

Adulteration oj Gelatine .—The adulterations of gelatine are juch as those 
referred to above in the form of raw materials employed whijh are insanitary 
and unfit for food. In addition to this, bleaching agehts, namely, sulfurops 
acid or sulfites and mineral acids, are often employed in the manufacture, 
portions'of which may remaitk in the finished article. All of these substances 
'must be regarded as adulterants and as insanitary and unsuitable for gelatine, 
and to that extent unfit for humag consumption. 

Presence oj Tetanus in Commercial Gelatine .—The Public Health and 
Marine Hospital Service^ has investigated gelatine to determine whether or 
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not it may be infected with pathogenic germs. The conclusions of tjie in¬ 
vestigation are as follows (Bulletin No. 9, Hygienic Laboratory); 

“Sgven samples of gelatine examined;, one showed tetanus spores. 

“ Two samples showed an oral end-spore rod, whose identity was not proved, 
but, in stained specimens, it would be hard to distinguish from tetanus, if 
indeed not tetanus with diminished virulence. , 

“In tetanus investigations it is important to use freshly made bouillon, as the 
organism is apt not to germinate in bouillon over ten days old. The thermal 
death point of the organism isolated was found to be between twenty and thirty - 
seconds at too degrees C. 

“It is important, therefore, that gelatine to be used for injections should be 
boiled at least ten minutes on account of the variability of the thermal death 
point in different species of tetanus. Whether this amount of heating im- 
pairs in any way the hemostatic power of gelatine has not been settled, but in 
case It does it is believed that the danger from tetanus more than overbalances 
its therapeutic value. 

"It is suggested that when, as in hospitals, there is likelihood of gelatine in¬ 
jections being used for hemostatic purposes the gelatine solution be sterilized by 
the fractional method on three successive days and kept ready for use in sterile 
containers.” 

From the data given above it is seen that gelatine,may become infected 
and the material from which it is made for edible purposes should be 
healthful, sanitary and fit for food. It is not likely that tetanus germs 
would prove cfangerous when taken into the stomach, but freedom from 
infection should be secured if possible. These investigations show the 
wisdom of the pure food law in forbidding the use of parts of animals unfit for 
food, whether manufactured or not, in the production of food products. It is 
evident that & sufficient quantity of fresh, sanitary material or material 
properly preserved can be obtained in this country or in other countries to 
supply the needs for edible gelatine withdut resorting to the use of inedible 
parts of hides, horns, hoofs and other waste and unfit portions of the animal. 

SumiMry.— Above have been presented some of the principal meat 
foods, the analytical data which show their composition, the processes by 
means of which they are prepared and the principal methods, objectionable 
and otherwise, by which they are preserved. 

t Meat is a staple Article of diet among almost all nations of men. The 
anatomical structure of the human animal indicates that his environment 
has adapted him to eating meats of all kinds. In other words, man is an om¬ 
nivorous animal. He has been developed in an environment in which all' 
kinds of meats and vegetables have ministered to his sustenance, and thus be 
is an omnivorous animal both by evolution and necessarily by heredity. 
That man can live, and Sourish without meat has been fully established by 
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experiments, but that man cannot be nourished by meat alone has likewise 
been fully established, so that if the human race were necessarily to be de¬ 
prived either of animal or vegetable foods, it would be the animal food which 
must be sacrificed. 

It is not the purpose of this manual to discuss the relative merits of vege¬ 
tarianism as compared with the common diet of the human race. It may not 
be amiss, however, to say that probably in the United States especially, a 
larger quantity of meat is eaten than is either necessary or wholesome. The 
people of our country are better able to supply themselves with expensive 
foods than those of other countries, and of the common foods meats are far 
more expensive than cereals. The eating of larger quantities of cereals 
and smaller quantities of meat would probably be conducive both to 
economy and health. It appears to be certain that the meat eating of 
the future may not be regarded so much as a necessity as it has in the 
past, but that meats will be used more as condimcntal substances than 
as staple foods. In all meat, for instance, that costs 25 cents a pound, such 
as steaks, there is over one-third or a half of it which is inedible, so that the 
edible [jortion really costs double that amount. On the contrary, when a pound 
of (lour or maize is purchased, the price of which is |>erhaps only one-eighth 
that of meat, the whole of it is edible. Thus, from the mere point of economy 
as well as of nutrition* the superiority of cereals and other vegetable products 
is at once evident. On the one hand, a cereal is almost a complete food 
containing all the elements necessary to nutrition, and it costs ugly a few cents 
a pound. On the other hand, a steak or roast is only a partial food ;fnd it 
costs much more than cereals. 

It is hoped that one purpose of this manual may l>c secured, namely, by 
showing the "consumer the actual composition of the di(Terenl t kinds of fixed 
and their method of preparation he may be led in the selection of his fixed, 
to follow, the dictates of science and economy to a certain extent rather 
than merely the impulse of taste. The eating of such large quantities of meat 
is merely a habit which often is developed in children through the carelessness 
and ignorance of parents, much to the detriment of the child as well ts to his 
fu'ture health and activity. It is believed that if the true principles of the 
use of meat were properly inculcated a large saving in the energysof the wage 
earner as well as of those in more affluent circumstances would be secuted. 

• Sound principles of economy establish a better condition of health and* 

lead to greater activity and fruitful labor. 

• • 

Terrestrial Animal Oils. 

Terrestrial animal oils are obtgined directly from parts of the animals 
which yield, at ordinary temperature, a substance which remains liquid. 
The fats which are in the; feet of the animals are usually more liquid than 
In any other part of the body, and hence the natural animal oils are derived 
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largely from the feet. Among the most important are sheep’s foot oil, horse 
foot oil, and neat’s foot oil, which is obtained from the feet of cattle. These 
oils are all highly valued for technical purposes, especially for lubricating, 
and for this purpose bring a very high price. They are not used or should not • 
be used for edible purjwses, though they perhaps may sometimes be used 
in cooking. Neat’s foot oil, especially, on account of its high price, is 
often subjected to adulteration, and is mixed for this purpose with cheap 
vegetable oils, such as cottonseed. Fish oil is also often used in the 
adulteration of neat’s foot oil, though the addition of any of these oils to neat’s 
foot oil raises the iodin number to a very high degree, and hence this addition 
is easily detected by the chemist. 

Lard Oil.—Lard oil is one of the most important of terrestrial animal oils. 

It is made from lard by melting it and allowing it to slowly cool. The stearin in 
the product crystallizes first, and when it reaches a condition favoring the separ¬ 
ation of the stearin the mass is subjected to straining or pressure, whereby 
the olein or liquid portion of the oil is separated, and thus, having been freed 
from the most of its stearin, remains liquid at ordinary temperature. The resi¬ 
due is known as lard stearin and is largely employed in the preparation of lard 
to give it a higher melting point and in the manufacture of oleomargarine. 

Lard oil is used to some extent for edible purposes and is itself sometimes 
employed in the manufacture of oleomargarine when^nixed with tallow or 
tallow stearin. 

Properties oj, Ijird Oil .—It is evident that the chemical and physical prop¬ 
erties' of lard oil are determined by the completeness with which the stearin 
is separated. Inasmuch, however* as the conditions of manufacture are 
nearly constant, lard oil has characteristics of a physical and chemical nature 
which do not # vary greatly. The specific gravity of lard oil at 15 degrees 
Js about .916, and its iodin number varies from 68 to 75. When made of 
the best material it has a neutral taste, not an unpleasant odor, and, therefore, 
can be used for edible purposes without Introducing any characteristic odor 
or flavor into the prepared food. In jaunt of fact, however, it is not used 
to any latent for edible purposes except in the manufactured articles above 
mentioned. When carefully made and of the proper quality pure lard oil 
ghould be piacticaily free from free acid. 

Adulterations*—On account of the high value of lard oil for lubricating 
and other purposes it has been subjected to extensive adulterations. The 
addition of cheaper animal oils or vegetable oils has been largely practiced. 
Fish oil, blubber oil, and other marine animal 6ils have also been freely used 
in the adulteration of lard oil whenever the difference in price has rendered 
it profitable. These adulterations are of^uch a character that they can be 
detected only by the skilled microscopist and chemist. The other animal 
oils, both of marine and terrestrial origin, while important from a technical 
point of view, are of 00 significance in respect of edible qualities. 
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POULTRY AND GAME BIRDS. 


Application of Name. —The term poultry for descriptive purposes may 
be applied to those classes of feathered domesticated lards used for human 
food. It, therefore, includes practically all of the domesticated fowls. The 
term game bird, for the purpose of this manual, is applied to feathered animals 
which are wild and which are used for human food. This also may apply 
to almost all wild birds, since at times they practically all have Iteen used for 
food purposes. Here only those in common use, both domesticated and wild, 
will be referred to. In connection with poultry the eggs of the birds will be 
considered. 


DOMESTICATED FOWLS. 

The principal domesticated fowls which are used for human food arc chick¬ 
ens, turkeys, geese, ducks, and guinea hens. The most common of all is the 
chicken, -the next perhaps arc turkeys in this country and the gotke in Europe. 
The others are more infrequently used but are highly prized. 

Chicken. —- The chicken scientifically is known as Callus domesticus. 
For food purposes the chicken is eaten at various ages. The very young 
chicken is commonly called a broiler and is prepared for the table at varying 
ages from six to twelve weeks. Young chickens are also very (Sommoniy called 
spring chickens, since they occur in greater abundance in the spring than at anv 
other time. Since the introduction of the modern method of incubation, how¬ 
ever, the spring chicken may be had at all seasons of the year. The “lyoiler” 
and "spring chicken” may be regarded as synonymous terms, though the 
larger chicks arc usually called spring chickens instead of broilers. 

’ Full Grown Chickens .—The full grown chicken is better suited for food 
when still young. The flesh loses flavor and gains in toughness as the chicken 
•grows older. There is no legal limit fixing the division of chickens into dif¬ 
ferent classes with respect to age and the only criterion is the price and taste 
of the consumer. There is, perhaps, no objection to the use of old chickens for 
food purposes, provided they are not sold fraudulently as young chicks. The 
size and toughness of the pieces one often secures when ordering spring chicken 
.is an indication that the age limit is not very definitely established. Both bene 

* ns 
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and roosters are used for food purposes, but especially the young roosters are 
devoted to food purposes while the young hens are often kept for the produc- 
tfoipof eggs. 

Preparation oj Chickens jor Food Purposes .—In former times, when the 
chickens of commerce were derived chiefly from the farm, no special prepara¬ 
tion was made before the chicken was marketed. The eggs were hatched in 
the old-fashioned way by the hens and the chicks sold to hucksters or in market, 
at various ages and without any special preparation or control. All this has 
been changed in later times by the introduction of scientific methods of breed¬ 
ing poultry. It has been demonstrated that the breeding and care of poultry 
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require as much scientific and economic attention as is devoted to any other 
successful business. 

The Incubator.-—The introduction of the incubator for the hatching of eggs 
with the ot(ter necessary arrangements for the caring for young chicks has per¬ 
haps done mofe than any other one thing to revolutionize the method of pre- 
, paring poultry for the market. By the use of the incubator the hatching of 
chicks is regulated with the utmost degree of nicety. A larger percentage of 
eggs produce chicks and the expense of the incubating process is greatly dimin¬ 
ished. The incubator is in its widest significance a thermostat in which the 
eggs, may be placed and maintained constantly at the temperature of the hen’s 
body, namely, about 102 degrees F. The arrangement of the chicken house 
and the other environments of the young chick are shown in Fig. u. 
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Care oj Young Chicks .—The principal points in the care of young chicks are 
fresh air, freedom from infection by epidemic or contagious diseases, exclusion 
of insect pests, even high temperature, and abundance of food. The ypung 
chick is especially sensitive to low temperatures and must be protected from 
cold, especially from cold rains. For this reason the chicks, after hatching, 
must be kept, if it is not summer time, in a room where the temperature c.'jn be 
regulated until they have acquired some degree of strength and vitality. The 
temperature of the chicken house for the young birds should not be lower than 
85 or 90 degrees F. 

A temperature of about 102 degrees F. is found very favorable to the de¬ 
velopment of the chicks in the eggs, although the tem|>erature may sometimes 
fall to 101 or rise to 103 degrees F. without materially affecting the results. 
Experiments show that too low a temperature arrests the development of the 
chick. On the contrary there seems to be no indication that an increase of 
heat, up to 103 degrees F., has any tendency to kill the chick in the last stages 
of development. It is found best in all cases to set the eggs in the incubator 
as soon after they are laid as possible. Where the age of the egg is not known 
it should i)c carefully candled, that is, held up between the eye and a light in 
order to determine its condition. In old eggs, the yolk, on candling, becomes 
more or less diffused with the white and such eggs are to l>e rejected for incu¬ 
bator purposes as they |tre not likely to produce chickens. The fertility of the 
egg must also be assured before placing in the incubator. An unfertilized egg 
is so much loss in the incubator since it might have been used for food purposes, 
since the egg, for marketable purposes, when fresh is just as gootfas a fertilized 
egg. It is an observed fact that the compete fertilization of the egg, that is, 
the proper union of the male and female germ cells, is not always complete at 
the time the egg is laid, but the mingling of the two elements takes place under 
proper conditions afterwards. The development will also depend upon the 
vitality of the germ and its component parts. Just, for instance, as the color of 
the feathefs, the size of the body am+the general character of the chick may be 
inherited from either parent, so the vital qualities are much more strongly shown 
in some eggs than in others. The proper germination of the egg may^lxo be 
improved by many of the conditions of environment. In the case of eggs, any 
slight change which would interfere with the functions of the yolk pr albumin, 

1 both of which are extremely sensitive to change, would interfere ^ith the growth 
of the embryo either by depriving it of food or subjecting if to other conditions. 
in which its vitality would be diminished or destroyed. The fertilized egg may 
be separated from the non-fertilized also by candling. At the Rhode Island 
station it is found that a very good light ior candling is the ordinary calcium 
carbide bicycle lamp, placed in a proper candling box. This is a strong white 
light quite equal in power to the electric incandescent light and is not so trying 
to the eyes. 

8 
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When eggs which have been submitted to incubation permit light to 
shine through and show the yolk suspended in the upper half o{ the center as 
a dearly defined mass, which quickly rcassumes its position in turning the egg 
with its long axis nearly horizontal, they are probably infertile or sterile. 
When, on the contrary, the yolk assumes indefinite outlines, approaching near 
the qpper portion of the shell at the large end or appears with a thick spur upon 
its upper side, it maybe regarded as having started to incubate. In the later 
stages the embryo can be plainly seen, because it becomes opaque and cuts off 
more of the light. In the incubation of eggs the candling is resorted to during 
the first few days of the experiment in order that the unfertilized eggs may be 
separated. The best time for the candling,if it is practiced only once, is on the 
sixth or seventh day of incubation. By that time all the eggs which are fertilized 
will be so changed as to be easily recognized by the candling process. Ex¬ 
perience has shown that eggs which are more than two weeks old are not profit¬ 
able for use in incubators since the percentage that does not hatch is so large. 
The incubating part of the plant is sometimes placed in the cellar over which 
the brooding house is built. 

The brooding of young chicks is of the utmost significance. In Europe the 
changes in temperature are much less violent than in this country. The prin¬ 
cipal brooding houses in the United States are in the North where the’ tempera¬ 
ture often falls in winter to below zero while in the sumgier it may rise to blood 
heat, a difference of over 100 degrees F. For this reason the incubating houses 
in the United^ States are often placed in cellars where the uniform conditions 
of temperature are more easily secured. There is no objection to this location 
provided proper care be taken to secure ventilation and the proper content of 
moisture in the atmosphere. In Great Britain the incubating houses are usu¬ 
ally placed above ground instead of in cellars. The mean range of temperature 
in an incubating room in Great Britain, from March 12,1903, to March 30,1904, 
was 10 degrees' The highest temperature registered was 70 degrees on the 
84th of June and the lowest 42 degrees ift January. The humidity of the air 
was also quite constant, the lowest degree of humidity being 59 and the highest 
94. Ttjsese data show a very even temperature in the room itself. Of course 
the temperature in the incubator is necessarily greater, being that already 
referred to^namely 102 degrees. 

Early Market .—One principal object in the raising of chicks is to force them ■ 
,to an early maturity in so far as size and payability are concerned. The 
sooner the young broilers can be made ready for the market the more economy 
there is in their production. To this end they ought to receive a more abundant 
and specially prepared kind of food than if they were intended for ordinary 
farm purposes. In other words, the forcing process should be pushed as far 
as possible without interfering with the 'health and normal functions of the 
bird. Foods which are nutritious and stimulating and promote vigorous , 
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growth should be employed. Birds prepared in this way for the market are 
extremely tender and palatable and bring the highest prices where their merits 
are recognized. * 

Artificial Feeding .—Where chickens of greater age are prepared for the mar¬ 
ket they are subjected, during the last two or three weeks previous to sale, to a 
forcing process in order to produce more fat and make their flesh more palatable. 
To this end the chickens are fed from time to time mechanically by passing a 
tube into the craw and forcing the food therein. Fowls prepared in this 
way bring high prices in the market and the largest profits to the growers. 
It is a method, however, which is not used in the raising of the ordinary poultry 
found on the market. 

Preparing Chickens for the Market .—Chickens are sold in four different con¬ 
ditions in the markets of this country. First, they are offered alive. A great 
many purchasers prefer to get their poultry in this way because they can then be 
certain that it has not been long killed and kept in cold storage or preserved by 
means of chemicals. It is a very common custom for consumers to have their 
own chicken coops and buy a number of birds at a time and fatten them 
particularly for their own use. Under the present system of law this method is 
highly to be commended as a certain way of knowing the age of the poultry 
consumed. With proper municipal and state regulations of the markets it 
would not be necessaryrfor the consumer to go to this trouble since when rigid 
inspection and certification are established, the age of the chicken offered on 
the market can be easily ascertained. Until such time comes^however, on 
the part of the consumer, the desirability of securing chickens alive canndt be 
denied. 

Freshly Killed Chickens .—Chickens which have been killed within twenty- 
four or forty-eight hours and properly kept may be regarded as freshly killed. 
There is a very wide-spread opinion, and probably founded^on reliable ex¬ 
periments, that fowls are better if they are kept some time after slaughter, pro¬ 
vided they are kept in a proper way* In the winter time it is customary, es- 
.pecially in Europe, to hang the fowl for a week or ten days exposed to the or¬ 
dinary temperature, before consumption. This, of course, is a practict^vhich 
could not be indulged in in warm weather. Fowls, however, can be hung in cold 
storage even in the summer time and with the same advantage which accrues 
‘by hanging them in ordinary temperature in the winter tiyre. Just how long 
fowls should be kept after slaughter in this way in order to secure a maximum 
degreeof payability has not been scientificallydetermined. There is evidently 
a limit beyond which the keeping of slaughtered fowls should not be indulged 
in.' If a low and even temperature could be secured it may be certain that the 
hanging of the fowl for a week or tenjdays is not too long. The temperature, 
however, should not be much above the freezing point. 

Freshly killed c hi ck en s gje offered in two forms, namely, drawn and un- 
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drawn. The proper method of keeping a slaughtered chicken has been the 
subject of very lively discussions. There are many who are advocates of the 
exposure of the chicken in the undrawn state asserting that in ihis condition 
it is less exposed to infection and keeps letter during the necessary tinje elapsing 
between slaughter and consumption. This argument is advanced chiefly by 
dealers. On the other hand the consumer, as a rule, is in favor of having the 
chicken drawn before it is exposed for sale, that is, as soon as it is slaughtered. 
There is perhaps much to l>e said on both sides of this question. If, however, 
chickens are to be secured by the consumer within forty-eight hours after 
slaughter' there can be no very great danger of infection by having them 
undrawn. The subject is one of sufficient importance to warrant an extended 
scientific investigation and u|x>n this investigation the municipal and state 
regulations for the sale of poultry can be based. It is not wise in such cases to 
be swayed solely by prejudice or sentiment but rather by the facts which can 
be ascertained by unbiased scientific investigation, because a chicken weighs 
more undrawn is probably one of the reasons why dealers prefer them in this 
State. It may be said, too, that the walls of the intestines are so impenetrable 
that there is no danger of bacterial contamination. But the keeping of 
chickens with the intestinal contents undisturlied does not appeal to the im¬ 
agination of the consumer any more than would the freezing of the carcass of 
a beef or hog with the viscera remaining in it. The mest recent investigations, 
however, have shown that properly packed, undrawn poultry can be kept from 
six to nine pionths without danger of intestinal contamination. If poultry 
are tlrawp Wore storage it is highly important to avoid all contamination of 
the cut surfaces. Experiments have shown the advisability of packing drawn 
poultry in tin cartons, carefully closed. Fowls thus treated preserve to a 
remarkable degree their freshness and palatabilitv. In any case the consumer 
should be allowed the choice in the matter which, at the present time, is not 
the case in many purts of this country where only undrawn poultry is exposed 
for sale. 

Poultry in Cold Storage. —Whenever a fowl is kept for a longer period than 
the w&k or ten days above referred to for the purpose of improving its flavor 
and palatability it is necessary that it lx* placed in cold storage. This method 
of keeping poultry or other foods is wholly unobjectionable unless carried to 
excess. Poultry is t a food product which under the present scientific methods" 
of production can be furnished in a fresh state all the year. The necessity for 
cold storage, therefore, is not so apparent in this case as in that of fruit and 
other perishable foods. It appears then that*cold storage should only be ex¬ 
tended to that limit necessary to secure its delivery to the consumer. There can 
scarcely be any excuse for the placing pf poultry in cold storage at certain 
seasons of they ear when they are slightly less in price by reason of the abundant 
production than at other seasons. The methods qf producing poultry are such 
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at the present time that this excess in supply can easily be avoided on the part 
of the producer and thus maintain an even price and an even supply the year 
round. The producer as well as the consumer is benefited by%uch a condition. 
The necessity, often, for cold storage in the limited sense above referred to is 
acknowledged by all and a reasonable degree of time in cold storage cannot be 
regarded as in any way measurably harmful with reference to the character 
of the product. It is probable that as long as four or six months may be re¬ 
garded as a justifiable limit for securing a proper market for poultry in cold 
storage though the exact length of time in which it may be left in cold storage will 
be determined only by careful scientific investigation. There seems to be no 
necessity whatever for carrying fowls for a longer period and especially, as has 
been known, for a year or even two years. The deterioration, even if the tem¬ 
perature is far below the freezing point, is very marked during these long periods 
af time and actual danger may accrue to the consumer in the possible develop¬ 
ment of poisonous degradation products in the flesh. Municipal, state, and 
national regulations should be of a character to inform the consumer of the 
jxact length of time which the poultry he proposes to purchase has been in cold 
storage. This is the least which the consumer has the right to know and is a 
right which the producer and packer should concede without discussion. The 
unwillingness which has l>een manifested on the part of dealers in jxiultry to 
makejntblic the length*of time which it has been in cold storage is of itself a 
suspicious condition. The argument is constantly heard that the length of time 
poultry has been in cold storage does not impair its palatabilitv <* wholesome¬ 
ness. If this l>e true then a statement of the length of time cannot in any Vay 
Injure the market. But to this reply is made to the effect that if the consumer is 
told the fowl has been in cold storage a certain length of time he will not purchase 
it. To this the evident answer is,—why should you deceive the consumer by 
jelling him an article which if he knew its character he would pot buy? It is 
evident thaf such deception is nothing more nor less than obtaining money under 
false pretenses. The remedy for the evil of cold storage is the laltel which will 
indicate the length of time which has elapsed since the slaughter of the fowl. 

There is, perhaps, no greater blessing which has been conferred ujx>if man¬ 
kind during the last quarter of a century than the development of cold storage 
methods of preserving food. The continued prosperity and benefits of this 
business depend upon a thorough study of the condition* attefidant thereon 
and the elimination of any evil which may be incident thereto. When this is 
accomplished the absolute confidence which the consumer will have in cold 
storage will be such that the magnitude of the business will be immensely in¬ 
creased. Thus the interests of the consuiher and the dealer are one and they 
should work together to promote their common good. 

Composition of the While Meat of a Chicken .—The meat of a chicken, care¬ 
fully prepared in the laboratory of the Bureau of Chemistry, was analyzed by 
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separation into the white and dark portions. The composition of the two 
meats is as follows: 


Wat** in Fat- Meat 

Wat**. tie* Substance. Fat. Protein. Base*. 

Percent. Percent. Percent. Percent. Percent. 


White meat . 61.38 75.08 18.25 17.06 .37 

Dark meat,. 59.48 78.44 24.16 15 94 1.03 


The above, data show that there is a notable difference in the composition 
of the white and the dark meat. The white meat has much less fat and a 
correspondingly larger quantity of protein. The quantity of water in the two 
classes of meat is not very different although there is a slightly less quantity 
in the dark meat. The dark meat has a much larger proportion of meat bases 
but as these bases are often considered of little value and sometimes degenerate 
Into poisonous constituents it is seen from this point of view that the white 
meat is to be preferred to the dark meat. 

Preserved Chicken .—Practically the only methods of preserving chickens are 
the canning processes which have already been described and cold storage. 
Chickens may be canned in the same way as has been described for beef and in 
that way may be kept for a certain length of time without notable deterioration. 
1 he pickling of chicken is not very extensively practiced nor is it cured in the or¬ 
dinary sense of the word, that is, by the addition of salt, sugar, vinegar, spices, 
and wood smoke. Chicken may also be put up in the form of potted chicken', 
which has already been described. Practically the only methods which are 
In vogue and which can be commended for preserving chicken are sterilizing 
or canning a#d cold storage. These methods, when not unduly prolonged, 
are open Jo no reasonable objection. The preserving of chickens with spices 
and condiments may also, perhaps, be considered as desirable provided no 
harmful chemical preservatives are employed. The temptation, however, 
to employ sufh preservatives is so great as not to be always resisted. ' 

Adulteration of Potted Chicken and Turkey .—Perhaps there is no other form 
of potted meat,with the possible exception of p&td de foie gras, where such an 
Opulent field for sophistication is found as in the case of potted chicken and 
turkey. The average composition of ten samples of alleged potted chicken and 
turke^found upon the market, is shown in the following table: 


Water,. 

Water in fat-free substance,. 

Fat,„. 

Protein,, r._ T . 

Meat bases,. 

Glycogen. 

Total ash. 

Of which sodium chlorid,.. 


58.52 percent 

71.24 


17.98 

“ 

19.12 


.96 


.26 


2.67 

W 
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All but one of the ten samples contained starch but not in very considerable 
quantities, the largest amount being 4.1J percent. 

N«ne erf the samples contained saltpeter. This is an interesting point be- 
CatlM of the claim of the packers that saltpeter is^ised solely for preservation 
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purposes. When a meat Is expected to be of a white color no saltpeter is found 
while, -on the contrary, where the meat is of a red character it is frequently 
found. Tin was present in four samples, doubtless due to some contamination 
with the solder or by corrosion of the tin can itself. Where tin is present due 
to the corrosion of the can itself it is always in greater abundance in the old 
than iff the newly canned sample. It is quite certain that the contents of these 
packages were not made up of chicken and turkey exclusively. The character* 
Istfc odor and taste of smoked meats which are found in these packages would 
indicate that they are used to give flavor and aroma to the mixture. The 
addition of flavoring materials of this kind, or “force” meats as they are some* 
times called, is not objectionable from any sanitary or dietetic point of view. 
It is, however, an offense against an ethical principle which must be closely 
followed in a case of this kind if the doors of fraud and adulteration are not to 
be left wide open. This principle is that no false idea by inference, omission 
or otherwise, should be conveyed to the consumer by the label. Some form 
of expression for potted meat should lie used in which the label gives the prin¬ 
cipal or dominant meat in the mixture, accompanied by the statement that it is 
a mixture with other meats also named, spiced and flavored. Under the present 
condition of affairs a manufacturer who really wishes to put into potted form 
chicken and turkey with only spices and condiments has to undergo an unfair 
competition with another manufacturer who uses the same label and reduces 
the quantity of expensive meat to a minimum or may possibly leave it out al¬ 
together. Under the new food law this unfair competition will 4 >e prevented. 

Adulteration oj Chicken .—The flesh of chicken is not subjected to an/very 
extensive adulterations. It has been claimed that preservatives are applied 
externally to fresh fowls but the evidence on this point is not very conclusive. 
There is, perhaps, little doubt that other methods have been.practiced but 
probably without any very great vogue. The use of chemicaj preservatives in • 
potted chicken is also reprehensible. In general it may be said that there is no 
very extensive adulteration of chicken meat. The principal objection to the 
commerce in preserved chicken meat is the use of old chickens, the unlimited 
cold storage, the failure to draw at time of slaughter, and exposure in tUe mar¬ 
ket in an unsanitary condition and for an indefinite time. Cheaper meats are 
sometimes substituted for the genuine article in potted chicken. Turkey and 
pork are said to be used in chicken salad. , • 

Capons .—The castration of the male bird produces the capon, the flesh of* 
which is very highly valued as being superior to that of the male or female 
chicken. Capons are much more extensively used in Europe than in the United 
States but are gradually coming into fatfor in this country. It is difficult to 
describe the difference between thi taste of the flesh of the capon and the 
rooster and hen. A greater degree of tenderness and a more delicate taste 
characterize the flesh <rf the capon. In France, especially, the production of 
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capons has been carried to its highest perfection. Caponizing should be prac¬ 
ticed at an early date in the life of the young bird. In fact, as soon as the 
distinction in sex is well marked in the young chicken the removal of the 
testes should take place. The young fowl is laid upon its left side and the skin 
Is exposed by pulling back the feathers and trimming them off at the proper 
place until the space between the first and second ribs of the right side is laid 
bare. An incision is then carefully made and the testes removed by instru¬ 
ments particularly adapted for that purpose. The operation should be done 
by an expert although theoretically it appears easy of accomplishment. In 
practice, however, it requires an expert to avoid any injury to the bird and to 
insure a speedy recovery. When done in the proper way, apparently no great 
inconvenience attends the operation. There is little blood shed and usually no 
inflammation when the proper antiseptic measures arc provided. 

Caponizing develops a bird that is readily fattened and easily prepared for 
' the market and highly prized. The caponized bird often develops brooding 
instincts and when eggs are hatched by the heat of the bird the capon makes 
a better brooder than the hen because of the greater spread of the wings and 
the larger number of eggs that can be covered in the operation. The larger 
breeds of birds make the best capons such as the brahmas and plymouth rocks. 
The capons are fattened and prepared for the market as in the case of other 
birds. When skimmed milk is made a large portion of the diet the flesh is con¬ 
sidered to be of greater value. The best age for marketing a capon is at about 
twelve month. 1 * At that time they have attained their full size and their maxi- 
Imtmsdegrje of excellence as a food bird. The feeding should be done upon 
the principles already described, namely, to keep the birds growing in the 
usual way until about three or four weeks before the market when the extra 
food is given ip as large quantities as possible for quick fattening. In Europe 
.this extra food is usually given mechanically under the forced system though 
in this country the mechanical method of feeding capons has not generally 
been introduced. 

Capons bring a higher price upon the market than the other varieties of 
chicked sometimes the difference being as much as four or five cents a pound. 
For this reason the growth of capons becomes more profitable to the farmer 
than that ok the ordinary chicken. 

Duck (AnasMmchys ).—The domesticated duck is used very largely for food 
•in all parts of the world. Its flavor is not so highly prized as that of the wild 
duck but it is an excellent article of diet. The production of ducks is con¬ 
ducted in the same manner as the production of poultry in general. They 
<re still chiefly grown upon the farm without any special care but the best 
results are obtained by the systematic (growth of ducks under scientific 
conditions in poultry houses. The duck is not so extensively used for food 
as the turkey and chicken but perhaps in this country much more extensively 
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than the goose. The price of the wild duck, however, is still suffick^jy low to 
limit to a certain extent the production of the domesticated article. 

Varieties of Ducks. —There are many varieties of ducks cultivated fqr the 
market. The Pekin is perhaps the most abundant of all. It is creamy white 
in color, has a long and graceful body and has been particularly bred for the 
market. When ready for the market the average weight of the drake is ajxiut 
eight pounds and the duck seven. The Aylesbury is also a favorite variety. 
It is said to be somewhat whiter than the Pekin in color. It is specially 
valued in England as a market duck. It is somewhat larger than the Pekin. 
Other varieties of ducks are the Rover, the Cayuga, the Gray and White Call, 
the East Indian, the Crested White, the colored and white Muscovy, and the 
Indian runner. The latter isa very small duck, being only atjout one-ha If the size 
of the Pekin. Usually the ducks on the market are not designated by any 
particular variety and, in fact, most consumers are not sufficiently acquainted 
with the different varieties of duck to be able to ask for any particular one. 
The mallard, canvas-back, and teal are common varieties of the wild duck. 

Composition oj the Flesh oj Ducks .—The flesh of two varieties of ducks, 
namely the Pekin duck and the Mallard duck, was carefully separated in the 
Bureau of Chemistry and subjected to analysis. The comjiosition of the meat 
of these two ducks is shown ir. the following table: 



V^ATF.K. 

Wat* a in Fat* 
fro Substance. 

Fat. 

Protein. 

Meat 

Baser. 

Pekin duck,. 

.47-46 

78.20 

39-3 * 

>347 

•43 

Mallard duck,.... 

.69.06 

7598 

7.11 

>9-*5 

.65 


The above data show a striking difference between these two varieties of 


ducks. The Pekin duck has a large excess of fat while the Mallard duck, 
which is a wild duck and evidently not very fat, has a small percentage of fat 
and a large percentage of protein. It is evident that the flesh of wild fowl 
would not, except at a certain season of the year, approach that of domesticated, 
fowls in the percentage of fat which it contains. 

Goose (Anseranser). —The goos? is not so commonly used as a food prod¬ 
uct in this country as in Europe,—the turkey to some extent has taken its 
place. The remarks which are applicable to the production of chickens are 
also applicable to the production of geese. They, perhaps, are grown more 
extensively in the old-fashioned way in this country than chickeqs or turkeys 
at the present time since they are used chiefly for the feathers which they 
produce and not for food. Goose Ls also considered a winter dish both iij 
this country and in Europe. It is customary in Europe that the goose be 
hung even for a longer period before consumption than the chicken. Its 
flesh is made more tender and more palatable by this preliminary exposure. 
From one to two weeks is not cqpsidered too long a time in the winter for 
hanging in the old country. The remarks relative to cold storage of turkey 
and chicken apply also tq the goose. The goose is, perhaps, the most easily 
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artificially fattened of any other poultry birds. This is especially true in 
those regions where fatty goose livers are so highly prized in the manufacture 
of fiU de foie gras. By long-continued artificial feeding the goose is made 
excessively fat and the liver especially is changed in its composition by this 
treatment so as to make it peculiarly suitable for the production of this delicacy. 

Varieties of Geese .—The varieties of geese upon the market comprise the 
following leading breeds. The Toulouse is perhaps the most extensively 
raised. It is highly prized on account of its hardihood, its size and 
the general appearance of its body. It is of a gray to white color and 
the wings are a deeper gray or brown. The legs are usually of a deep orange. 
When ready for the market the average weight of the gander is 20 pounds and 
the goose 18. Of the other common varieties there are the Embden, the African, 
the brown and white Chinese, the white or Canada, and the Egyptian. The 
latter is a small goose only weighing about half as much as the Toulouse when 
ready for the market. The wild goose is highly esteemed as a game bird. 

Feeding of Young Geese for the Market .—The feeding of geese for the market 
begins as soon as the hatching is complete. The first meal of the young 
chicks consists of oat meal, middlings, finely chopped dandelions, lettuce or 
some similar green stuff, and milk. The goslings during the first week are kept 
indoors and should be fed four or five times a day on the mixture above named. 
After this they may go into a yard where there is plenty of grass, not over¬ 
grown, and they will thrive on this very well for a time without hand feeding. 
Not more thatj two feedings a day are necessary between the ages of one and 
six weeks where plenty of grass is at hand. During this time no better food 
than ground oats and skimmed milk'can be used. During all this period great 
care is taken that the goslings are not subjected to any disease or to cold. They 
should be carefully housed in sanitary coops where the temperature does not 
rink too low and where they are protected from cold rains. After the goslings 
are eight weeks old they are usually able to take care of themselves in respect 
of food and need, perhaps, only one feeling a day. If these goslings are 
hatched in the early spring they may be ready for fattening for the Christmas 
market.* The geese until shortly before the time for market are allowed to run 
free in a field, not too large, where there are ponds or troughs of igater in abun¬ 
dance. In ^is way the frame of the goose will be sufficiently developed by the 
time the fattening period comes but there will have been no unusual expense 
in the production of Ihe fowl until it is prepared for the market The large 
frame is necessary in order that the goose may properly fatten. It usually 
requires about three weeks of artificial feeding to bring a goose into proper con¬ 
dition for the market If the geese aredor the Christmas market, aboutthe 35th 
of November they are put up in sheds for fattening, for though they have been 
well fed during the summer and autumn they cannot be called fat geese until 
they have gone through a special course of nutrition. While they are confined 
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for fattening geese require plenty of fresh air but very little light, and these con¬ 
ditions are procured by housing them in large airy sheds without windows. 
Before the fattening season these sheds are thoroughly cleaned and white¬ 
washed and the floor covered with cinders, ashes, and charcoal. This mixture 
is not only a good bedding but is also a good deodorizer, which is quite im¬ 
portant. Food troughs are arranged along the walls inside the shed and 
troughs for water outside in such a way that the birds can reach the water 
but cannot get into it. Clean charcoal is to be put into the shed every day as it 
is constantly eaten by the geese and is valuable. The foods used are oat meal, 
boiled potatoes, linseed meal or other oil cakes, and plenty of milk, usually 
skimmed. The birds should have all of this that they can eat, for in the process 
we are now describing the artificial forcing of food into the craw is not practiced. 
In three weeks a good goose will increase four or five pounds in weight and this 
increase brings the goose up from an ordinary bird in good condition to one 
which is properly fed for the market. 

The killing of geese is practiced in practically the same manner as that which 
is described for slaughtering fowls. A goose is a bird of large vitality and 
dies hard as is the case with most fowls. The feathers should be taken off 
the body clean, as they are valuable for commercial purposes. Any pin feathers 
should be cut with a sharp knife so as to make the bird look as clean as possible 
when brought to the market. The carcass of the goose should not be packed 
to send to market until it is entirely cold and in this country, especially, where 
the distances are great, it is advisable to send it packed in ice or in a cold storage 
car. The average weight of a goose about nine months old thus prepared for 
the market is about fourteen pounds and (he flesh is certain to be more palatable 
at this age when fattened in the manner above described. 

Domesticated Pigeon (Columbalivia ).—In the last few^ years the pro¬ 
duction of domesticated pigeons has been extensively practiced in this country, 
and especially the production of young pigeons which are known as squabs. 
They are rapidly taking the place of game birds at the hotels and restaurants 
of the country. The conditions of production, preparation, etc., are the 
same as those for the ordinary domesticated fowl. There are manyvarieties 
of the bird grown; some, as the carrier, for special purposes. The other prin¬ 
cipal varieties are barbs, fantails, jacobins, runts, trumpeters, fiimblers, and 
turbits. , 

Turkey (Uekagris ammeana ).—In general the statement which has beep 
made regarding the production of fowls or chickens may be applied also to the 
production of turkeys. No further comment, therefore, is to be made under 
that head. The old-fashioned method of securing turkeys grown finder 
natural conditions has, to a graft extent, given way to the production of 
turkeys on a large scale and under scientific conditions. Turkeys, as a rule, 
are not eaten young, buj practically full-grown. In this country the turkey 
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la a dish which is particularly affected for festive occasions such as Thanks* 
giving and Christmas, though they are eaten largely throughout the whole 
year. .The market, however, lor turkeys is particularly a November and 
December market and the large introduction of turkeys in the market is so 
timed as to furnish them in proper condition for consumption during those 
two pgonths. 

The methods of preparing turkeys for the market, keeping them in cold 
Storage, of hanging them previous to consumption and exposing them drawn 
or undrawn for sale, are subject to the same remarks as have been made in the 
case of chickens. Turkeys are said to lie more difficult to care for, both on the 
farm and in the professional poultry factory, than chickens. They are more 
subject to disease and more difficult to bring to maturity than chickens. 

Composition of if eat of T urkey .—The flesh of the turkey was separated into 
two portions, the white and dark meats, and these were found to have the fol¬ 
lowing composition: 

Water in Fat- Meat 

Water. tree Substance. Fat. Protein. Bases. 


White meat.55.50 74.70 25.71 ,8.3, ,. 3 , 

Dark meat.54.14 75.76 27.76 16.75 1.15 


A comparison of these two analyses show that there is little difference in the 
content of water in the white and dark meat. The dark meat, as in the case 
of chicken, has more fat and a correspondingly less amount of protein. The 
quantity of protein in the meat of turkey is about the same as that of chicken. 
The white meat of turkey differs from the white meat of chicken more in its 
contenj of meat bases than in any other wav, except that the meat of turkey 
contains mole fat, especially the white meat, than that of chicken. 
Composition of the Meat of Chickeq, Turkey, Duck, and Goose.— The 


composition of ffie chicken, turkey, duck, goose, and pigeon as given by Konig 
is found in the following table: 

' • Wath. 

Chicken (lean),.76.2a 

" (^t),.70.06 

Young cock (fat),.70.03 

Turkey,.65.60 

Duck (wilfc),.70.80 

Goose (fat),.38.03 


Protein. 

Fat. 

Ash. 

10.7a 

1.42 

*•37 

18.40 

9-34 

.91 

2 3 3 2 

3-'5 

1.01 

24.70 

8.50 

1.20 

22.65 

3 -n 

I.09 

15-0* 

49-59 

.48 


The above c data show that with the exception of the goose the percentage of 
fat given in the fl$sh of the animals is very much less than that found in our own 
Wfork. Even in the fa! chicken only a little over 9 percent of fat was found. 
It is believed that the composition of these fowls as given by the work of the 
Bureau of Chemistry more nearly represents the average composition in this 
country than the data taken from K6njg. 


Importance of Animal Food in the Growth of Poultry.—Many people 
suppose that poultry can live upon vegetables alone and this is probably true. 
Experience, however, shows that poultry does not thriveand fatten well on purely 
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vegetable food; This fact was brought out very prominently in the experi¬ 
ments at the Cornell station where poultry' of the same origin and character 
was fed two kinds of diet, one being partly of animal food and the other pjirely 
vegetable foods. The ration of the animal food consisted of Indian com meal, 
wheat flour, ground oats, wheat bran, wheat middlings, pea meal, linseed meal, 
meat, and fresh bone. The vegetable ration consisted of pea meal, limseed 
meal, wheat bran, ground oats, Indian com meal, wheat middlings, gluten meal, 
and skimmed milk. Before the experiment had been long under way it was 
noticed that the birds receiving the meat food were developing rapidly and 
evenly while those that received the purely vegetable diet were becoming thin 
and uneven in size. The authors of the bulletin say that it was sometimes al¬ 
most pitiful to see the long-necked, scrawny, vegetable-fed birds, with troughs 
full of abundant good, wholesome food before them, stand on the alert and 
scamper in hot haste after the unlucky grasshopper or fly which ventured into 
their pen, while the contented looking meat-fed ducks lav lazily in the sun 
and paid no attention to the buzzing bee or crawling beetle. The vegetable- 
fed birds literally starved to death, at least many of them, so that only twenty 
of the thirty-three with which the experiment was commenced were alive at 
the close of the fifteen weeks of feeding. 

The Forced Fattening of Poultry. —Allusion has already been made to 
the forced fattening ofepoultry secured by injecting food into the craw in larger 
quantities than would naturally be taken by the fowl if left to itself. There 
is much to be said both for and against this method of fattening. In favor of 
this method it may be stated that the birds fattened in this way are more highly 
prized by the connoisseur, are naturally fatter by reason of the enforced idleness 
of the birds during the fattening process, thus diminishing muscular activity, 
and more tender than the birds left at freedom and forced to secure their own 
food. From the point of view of the seller, also, the birds are heavier and the < 
artificially fattened fowl usually brings a higher price, pound for pound, on 
the market. Against the method It is urged that it is barbarous, im|x>sing 
upon the birds a diet far beyond normal capacity and thus tending to damage 
and injure the organs of the body charged with the assimilation of food and 
the excretion of the waste products. 

The above indictment is doubtless true is almost every respect. „In explana¬ 
tion it may be said that the period of farcing food is always a short one, rarely 
extending beyond three weeks, and, therefore, any injury to the organs which, 
might be induced is not of sufficient duration to establish any real form of dis 
ease. In other words, the birds are slaughtered before any lesions of the organt 
are produced. The livers of the animals, especially geese, thus artificially fat¬ 
tened, take on an extra quantity of Jjat during this period but it cannot Ire said 
that they become really diseased. The fatty livers, as is well known, are used 
particularly in the manufacture of a mixed spiced meat known as pdU it JoU 
gras. 
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Upon the whole it is believed that no injury is done the bird by this process 
01 feeding which could in any way be regarded as detrimental to the flesh as a 
food product, In regard to the apparent barbarity of the process little need 
be said. The slaughter of animals for human food in itself is a barbarous 
practice from one point of view but if this practice is justified, as it doubtless is, 
by ^)e exigencies of human nutrition, the slight degree of force which is em¬ 
ployed in artificial fattening cannot be condemned. Moreover the artificial fat¬ 
tening of the fowl is of necessity a somewhat limited operation and confined to 
those establishments that are devoted exclusively to the production of high- 
grade and high-priced poultry for the market. The fattening is done by ex¬ 
perts and, in so far as the experience of feeding men in the same way is con¬ 
cerned, is not attended with any pain or discomfort other than that incident 
to a chronically full craw. 

Increase in Weight. —There is a larger increase in the weight of artificially 
fattened poultry over those fed in the ordinary way and allowed to run free 
than is usually supposed, It is stated by some authors that the average 
increase in weight of artificially fattened birds is as much as 35 percent. There 
Is no secret connected with the method of artificial fattening as is sometimes 
supposed. There are perhaps proprietary methods for preparing foods for 
fattening purposes but there is no secret in the mechanism of the process. In 
fact the process is so simple that it might be easily taught in a general way so 
that the farm hand would become an expert in its use and the farmer’s poultry 
insteadof beir^g sent to market in a half-emaciated condition might be offered to 
the publican the best possible shape. Poultry running at large use up a large 
part of the value of their food in the'heat and energy developed in the ordinary 
search for food. When confined and fed artificially this excess of heat and 
energy is natujally stored as fat. 

, Experience has shown that the artificial feeding must be a limited one and the 
bird must be sen? to market as soon as it has reached its maximum of perfection 
under the process. Experience has also shown that in the artificial feeding it is 
best to have each bird in a small compartment to itself with the cage so ar¬ 
ranged <*hat the bird can put its head through a slat in front and thus receive 
the food from the machine without disturbing any of its neighbors. That 
the birds are perfectly willing to take the food in this way is evidenced by the 
fact that they voluntarily put their heads through the apertures to receive their 
food. Each individual coop must be kept scrupulously clean and disinfected 
and the air in the room kept perfectly fresh and sweet. Lime should be used 
freely in all parts of the coop house in the form of whitewash or sprinkled 
about the floor or upon the floors of the coops. Gypsum or ordinary land 
plaster fa also highly prised as another forfi of lime which is found to be very 
valuable. The whitewash must be freely indulged in and at frequent intervab. 

There are various forms of fattening food used: in this country. Indian 
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cam meal forms an important part The presence of certain animal products 
must not be neglected in the food as it has been shown that fowls thrive better 
when given, in their food, a certain amount of animal matter, both of flesh|ind 
finely ground bone. The fattening food must be in the form of a finely ground 
paste of the proper consistency to be handled well in the machine. It is a 
universal practice which custom has shown to be necessary to mix with^the 
food a certain quantity of finely pulverized charcoal, usually alx>ut three pounds 
of the charcoal to 97 pounds of food. Some feeders prefer to mix the paste 
about twenty-four hours before it is administered, believing that the slight 
fermentation thus produced is beneficial. 

The Cramming Machine.—V arious forms of machines are employed for in¬ 
troducing the food into the craw. The tube earning the food is introduced 
into the esophagus of the bird in a manner to avoid any pain and the apparatus 
is so adjusted that with a single movement of the machine, usually operated by 
the foot, the proper amount of food is injected. The birds should be arranged 
according to size so that all of a certain size may have exactly the same 
quantity of food administered. The operator would thus be saved the 
difficulty of guessing the different sizes. The arrangement of the coops 
and the kind of the cramming machine vary greatly. In the beginning 
of artificial feeding the birds should not be pushed to their full capacity. 
An increasing quantity of food should be given up to the end of the first 
week or ten days before the full maximum dose is administered. In general 
it is found best to take the bird out of the coop for feeding, holding it under the 
arm so that the neck can be made perfectly straight and gently inserting the 
flexible tube which carries the food and thus with the single movement of a 
lever, filling the craw. The use of the machine, however, is found to be ad¬ 
vantageous from a point of economy although it is claimed that the cramming of 
birds by means of a funnel has l>een found very efficacious, \vith a good ^ 
machine an expert operator can feed about 250 birds in an hour.* An important 
point in the fattening is that the food Should be given regularly. 

' Slaughtering Fowls for the Market.— It is important that a uniform 
and proper method be used for killing fowls intended for the market. »There 
are two methods in common vogue, namely, by bleeding and by dislocation 
of the neck. The method of killing is important in order that the projjer method 
' of dressing for the market may be secured. A fowl which is qffered for sale 
ought to be attractively dressed and any brutal or defacing*method of slaughter, 
makes it impossible afterwards to render the fowl attractive to the customer. 

In killing by the dislocation of the neck the operator takes the bird by the 
thigh and top of the wing in the left hand and the head in the right and then 
draws it steadily until dislocation ^kes place. The skin remains unbroken 
and no bruised effect is produced but all the blood in the body drains into the 
neck and remains there. This method is one especially practiced in England 
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ol the head and when he has stunned it by this means he inserts a sharp knife 
/nto (he roof of the mouth, penetrating the brain. He also severs the large 
artery of the throat by rotating the knife and the bird rapidly bleeds to death. 
This method of killing, it is seen, is not a very humane one. If, for instance, 
the sensation of the bird is not destroyed by the first blow the other process 
must be needlessly painful. This process, simplified somewhat by omitting 
the hanging, is the one commonly followed by professionals in this country. 

In England turkeys which are prepared for the market are plucked but not 
drawn. One of the newest methods of plucking is known as the Devonshire 
‘style and consists in stripping the feathers clean off the breast and thighs but 
leaving the neck, back and wings covered. The fowls are then tied around 
the legs with a strong cord in such a manner as to show the plumpness of the 
breast prominently. 

The methods of preparation of the fowls depend largely on the demands of 
the market to which thev are going. Some require, the fowls to be clean 


plucked and others prefer some of the feathers left on. 

Eggs.—F.f^gs are a common article of diet throughout the world. The eggs 
of dtfmesticated fowls are those which are principally used for food, though the 
eggs of wfld fowls, and birds and reptiles are also edible but on account of the 
difficulty of getting them and their rarity are not to be considered as a com¬ 
mercial article. The chief sources of supply are the eggs of chickens, ducks, and 
geese. Chicken eggs are by far the most important, duck eggs the next im¬ 
portant, and gobse eggs the least important. The eggs of fish also constitute 
an article of food of considerable value and are extensively used. For instance 
the fresh eggs of shad are used in large quantities during the whole of the Shad 
seasonrand are often kept in cold storage for use at other times. The eggs of 
sturgeon are used extensively in the fresh state and when pickled as caviar are 
highly est^tmed throughout the world. These two kinds of eggs are probably 
the most important of fish eggs used for food purposes. Chicken eggs vary' 
, greatly in size according to the age and variety of the fowl. The average 
weight of chicken eggs is 680 grams per dozen. They vary also in color from 
pure white to a brownish yellow. Duck eggs are larger and also‘variegated 
in color. The average weight of duck eggs is 847.3 grams per dozen. Goose 
eggs are the largest of the three varieties, prying also in color. They weigh cm 
an average 3384.8 grams per dozen. Eggs also vary greatly in shape, being 
generally ovoid, but some being much more spherical than others according 
to the species of the fowl and variety. The number of eggs which a chicken 
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by varies greatly. Attempts have been made, with great success, at ex- 
Biment stations, to develop chickens with high laying powers. A hen which 
pill produce over zoo eggs a year is regarded as a high-grade fowl for egg- 
producing purposes. Eggs are produced more abundantly during the early 
spring and summer than during the winter months. One of the purposes of 
scientific egg producing is the development of fowls that will produce eggs more, 
evenly throughout the whole year, thus avoiding the very great depression in the 
price of eggs in the spring and the excessively high price of eggs in the winter. 

Composition oj Eggs .—A large number of eggs have been analyzed in all 
quarters of the world and found to vary but little in composition in different 
localities, and very little also in regard to the variety of the fowl. The egg 
consists essentially of two portions,—an external highly albuminous portion 
known as the white and an internal colored portion, yellow or reddish in tint, 
known as the yolk. The white of an egg is composed almost entirely of albumin 
partially dissolved in water. The yolk of the egg is composed of albumin, fat, 
and a phosphorus-bearing material of high nutritive value known as lecithin. 
The yolk of an egg is a much richer food product than the white, containing in 
addition to,the nitrogeneous element the fat and mineral l>odies necessary to 
nutrition. Both the white and yolk of an egg are composed principallyof water 
as will be seen by the following analytical data: 

Water. Protein. Fat. Ash. Calories 

• Percent. Percent Percent. Percent. Per pound. 


Hen. 73.7 13.4 10.5 J.o - 

Duck. 70.5 13.3 14.5 1.0 98s 

Goose. 69.5 13.8 14.4 1.0, 985 

Turkey,. 73.3 13.4 n.2 0.9 Sjp 


Fresh eggs have a specific gravity of i*.o8q. Kept a week at 75 0 F. this 
number falls to 1.067. Strictly fresh eggs will sink in a 10 jicrcent salt 
solution at 75 0 F. , 

Preservation of Eggs .—Freshly laid eggs may be preserved for several days ( 
without any notable deterioration by keeping in a coo! place. The temperature 
of preservation should be as near life freezing point as can be secured. The 
vital processes are continually going on in a fresh egg and hence there is a 
development of a certain degree of heat due to these activities. For this 
reason eggs can be placed in an atmosphere below the freezing point of water 
without being frozen. An additional reason for this is found in tlje fact that 
the water which is present in eggs holds the albumin and other bqdies in solution 
and the freezing point of a solution is always lower than that of the solvent alone.. 
For domestic purposes where refrigerating establishments are not available the 
fresh egg# should be kept in a cool dark place where the temperature is not 
allowed to go above 50 or 60 degrees.. At a higher temperature than this 
■fresh eggs lose their freshness in a rgmarkabl v short time. The porous nature 
of the shell is a condition which favors the deterioration of the egg by the ad- 
mission of air and microbes into the substance of the egg itself. 







POULTRY AND GAME BIRDS. 


The preservation of eggs is, therefore, materially assisted by coating the egg 
artificially with a varnish or film of some kind which renders the egg impervious 
to aij’ and water. One of the cheapest, simplest, and best of these coatings, as 
has already been noted, is soluble glass. This is produced by dissolving the 
chemical substance known as silicate of soda in water, and dipping the egg 
,into the solution, removing and allowing to dry. The silicate of soda which is 
thus'left in a thin film over the surface of the egg penetrates and stops the pores 
and renders the egg shell practically impervious both tp air and water. This 
material has the property of becoming totally insoluble in water when it has 
once been dried so that even if the egg is afterwards subjected to rain or water 
In any form the film is not removed. Many other methods of coating eggs 
have been employed and are dependent upon the same principle but are per¬ 
haps not so effectual and simple as the inexpensive method above described. 

CM Storage.— Eggs either with or without the coating of the surface, 
usually without, may be kept for a considerable length of time without deterior¬ 
ation in cold storage. In this case it is advisable to reduce the temperature to 
the lowest possible point to retain the semi-fresh condition of the contents. 
Water freezes at 33 degrees, but for the reasons above mentioned the tempera¬ 
ture at which the egg is stored may be reduced notably below 33 degrees 
without danger of solidifying. The eggs kept in cold storage gradually ac¬ 
quire a taste and aroma which are quite different from jhe fresh article and the 
period of preservation should never be prolonged, probably a month or six 
weeks is the extreme limit for keeping eggs which can still be regarded as having 
the (jualitics Si the fresh article. In practice, eggs are kept often a very much 
longer tintc since the principal object of cold storage is to lay in a supply in the 
spring and summer when they are abundant and keep them over until the next 
winter. The average age of cold storage eggs is probably more than six months. 
At this time Ihe eggs have acquired a distinctly unpleasant odor and flavor 
which enables even one who is not an expert to distinguish between them and 
the fresh article. Such eggs should not bo allowed on the market except under 
their proper designation so that the purchaser may know the character of 
the prqjiuct he is getting. There is a determined opposition on the part of those 
dealing in cold storage eggs against such marking, an opposition which can 
only be explained by the fart that the amount of deterioration is fully as great 
U specified. If cold storage eggs have not been kept long enough to develop 
j any of the objectiorfable conditions mentioned above and are inferior only in 
respect of taste and aroma there seems to lie no just reason why they should be 
| forbidden sale. They usually bring a lower price than fresh eggs produced at 
the time of sale and thus are brought more readily within the means of those 
who are less able to pay the higher pricey Cold storage eggs are extensively 
■Used for baking purposes and in this condition escape the detection of thqcon- 
Sumer. Thisappears, however, to be no just reason fortheiruse without notice. 
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Broken Eggs. —An extensive industry has been practiced for many years in 
the product known as broken eggs. In the preparation of broken eggs at 
times of great abundance, the eggs are collected and broken and then rrgxed 
together in containers of various sizes, often as large as barrels, rffid preserved 
by the admixture of borax. From two to four pounds of borax are usually 
employed per 100 pounds of broken eggs. In this condition the eggs are kept 
from the time of great abundance until the timeof higher prices, namely, from six 
to eight months, and then sent into commerce. The use of broken eggs of 
this kind for edible puri>oses is totally indefensible. While borax prevents the 
development of bacteria it does not entirely inhibit enzymic action and hence 
that subtle change of nitrogenous matter which produces poisonous bodies 
may go on in the presence of borax while apparently the egg itself remains un¬ 
decomposed. Other preserving agents have been used in place of borax for 
these products, but all are o]>en to similar objections, broken eggs are also 
preserved by placing in cans and freezing. There is no objection to this 
practice if the eggs are fresh and are broken in such a manner as to prevent 
infection by contact with the exterior of the shells or otherwise. Stale, spotted, 
broken or otherwise unmarketable eggs should never !« used, broken eggs 
are used chiefly by bakers in large cities. 

Dried Eggs .—The rapid drying of fresh eggs is |>crhaps an unobjectionable 
method of preservation. The drying may take place by spreading the eggs 
in a thin film on a dry surface, which is the usual method, or by forcing the egg 
product through small orifices under a high pressure into a drying chamber so 
adjusted as to temperature and size as to secure the desiccation of the myiute 
particles of egg spray before they fall to the bottom. This method is perhaps the 
best which has yet been developed in the desiccation of such products. The 
egg powder thusformed is almost devoid of moistureand when properly collected 
and stored out of contact with the air, may Ice kept for a time without de¬ 
terioration. Dry egg products such as have been described rfinde from fresh 
eggs, may be considered unobjectionable for a reasonable length of time. 
Unfortunately dried products arc sometimes made from decayed eggs. The 
same precautions are to be ohserved in the preparation of dried eggs as are out¬ 
lined above for the broken product. 

Egg Substitutes .—Many products have been put upon the marketed a yellow 
color and containing protein under the guise of eggs. There is lyiumber of so- 
called egg powders offered for making cakes, etc., which contain no egg at all. 
They are composed of other forms of protein matter, generally casein from 
milk, and "colored to resemble the egg in tint. Starchy substances are also 
colored and sold as egg powder. These substances may be regarded as 
adulterations* when sold under the ^iame or in the guise of an egg product 
Them are no other adulterations of eggs of any consequence practiced except 
the simulation of egg material by such products as those just men tamed. 
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Poisonous: Principles in Eggs.-*-While fresh eggs for most peopleforth a food 
product entirely devoid of danger, nutritious and easily digestible, eggs may 
easijy become injurious and even poisonous. According to experiments made 
by Bouchard (Scientific American, August n, 1896, page 95), even fresh eggs, 
unless the sanitary conditions in which the fowls live are well cared for, may 
became very poisonous. The fowl producing eggs, as a rule, is not a cleanly 
animal, and this is especially true of the duck. Thus injurious organic material 
rich in microbes may contaminate the egg and the microbes may penetrate the 
shell thus rendering the egg unsuitable for consumption. Eggs contaminated 
in this way have given evidence of toxic phenoncma even in a fresh state. Ex¬ 
periments have shown too that the food material of eggs if directly injected into 
the blood of an animal produces toxic effects whereas if injected into the stom¬ 
ach no unfavorable effects are produced. Egg albumin, that is, the albumin of 
the white of the egg, when fed in considerable quantities to animals partially 
escapes digestion and thus becomes a source of irritation and even of poisoning. 
There arc many people who are remarkably sensitive to the influence of eggs 
and those who possess this idiosyncrasy arc injured even by eggs which are 
perfectly harmless to other people. A large number of species of injurious 
microbes which infect eggs have been identified. These even are found in 
fresh eggs in the unsanitary conditions above mentioned. Eggs kept for a 
long while in cold storage or decayed in any way ive extremely injurious. 
Fortunately decayed eggs are self protecting since they can only be eaten by 
accident. If^ however, decayed eggs be eaten in diluted form by mixing with 
other foods they may be eaten without their characteristic odor or taste being 
known ami thus great injury arises? It is advised in all cases where eggs are 
to be kept for some time even in cold storage to varnish them with some sub¬ 
stance impenetrable to air. For this purpose, as has already been mentioned, 
soluble glass, which is chemically a silicate of soda, has been found extremely 
effective. Anybf the varnishes which make the shell of an egg air tight tends 
to restrain the activities of bacterial life since the bacteria cannot live without 
air. The officials who inspect food should direct special care to the storing 
of eggein order that no damage may result from keeping them too long in cold 
storage or otherwise. It must not be understood that poisoning by eggs is of 
common occurrence. In fact it is very rare. The fact that the egg itself, 
which is such,a common article of diet, may be unsanitary and improperly 
, kept is a matter of great concern to the consumer. 

Parasites in Eggs .—The egg also when produced in unsanitary conditions 
may become infected with parasites. Many of these are apparently harmless, 
but some are injurious and even dangerous. The mere fact that parasites may 
exist in eggs is of itself a sufficient reasoj for the consumer to insist that the 
• eggs he eats, like the milk he drinks, shall be free from all infections due solely 
to carelessness in production. 
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FISH. 

Fish furnish a very important and useful part of the animal food of 
man. Both the fish growing in fresh water and in salt water are generally 
edible. Usually the smaller-sized fish are considered more palatable, but this 
is not universally the case. The large-sized fish are apt to be coarse, and 
have a less desirable flavor than those of smaller size. The size of the fish 
usually depends upon the magnitude of the body of water in which the species 
grow, the largest being in the lakes and oceans, the medium-size in rivers, 
and the smallest in brooks. Fish are known chiefly by their common names, 
and these names are different for the same species of fish in different parts 
of the country. For instance, the term trout covers a multitude of species, 
and, likewise, under tfle term sardine a large number of different species or 
varieties of fish are considered. There is also a large number of varieties 
known as salmon, perch, bass, etc. • 

In the following table are given the common and the scientific nam%s of 
the principal food fishes used in the United States (sec Report of U. S. Com¬ 
mission of Fish and Fisheries, 1888, pages 679-868): 

Adpenserida: 

Acipenser slurio oxyrhynchus, Sturgeon. 

Catostomida: • 

Moxostoma vdatum, Small-mouthed red-horse. 

Cluprida: 

Clupea harengus, Herring. 
pilchardus, Sardine. 
vernalis, Alewife. 
sapidissima, Shad. 

Salmonida: 

Osmerus mordax, Smelt. 

Coregonus clupeijormis , Whitefish. 
sp., luUibee or artedi, Ciscoe. 

Oncorhynchus chouicha, California salmon. 

Solmo solar, Salmon. . 

subsp. sebago, Land-locked salmon. 

Sahdinus namaycusk, Lake trout. 
joitlinalis, Bqpok trout. 

"7 
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Esbcidee: 

Esoxlucius, Pike. 

reiiculaius, Pickerel. 
nobtiior, Muskellunge. 

Anguillida: 

Anguilla roslrala, Eel. 

Mugilida: 

Mugil albula, Mullet. 

Scmbrida: 

Scomber scombrus, Mackerel. 

Scomberomorus maculalus, Spanish mackerel. 
Orcynus thynnus, Tunny. 

Carangida: 

Trachynotus carolims, Pompano. 

PomaUmidce: 

Pomatomus saltatrix, Bluefish. 

Stromateidce: 

Slromatcus Iriucanthus, Butter-fish. 

Cenlrarchida : 

Micropterus salmoides, Large-mouthed black baas. 
dolomieu, Small-mouthed black bass. 

Percida: 

Perea fluvialilis, Yellow perch. 

Stizostedion vilreum, Wall-eyed pike. 
canadcnst, Gray pike. 

Strranidcc: 

Koccus lineatus, Striped bass. 

1 americanus, White perch. 

* Cwtropristis atrarius, Sea Ijass. 

Epinephelus morio, Red grouper. 

Sparida: 

Lutjanus blackjordi, Red snapper. 

Stenoiamus chrysops, Porgy. 

Diplodut probalocephalus, SheepsheacL 
Scutnida: , 

Scitena ocellata, Red bass. 

Menlicirrus saxalilis, Kingfish. 

• Cynoscion regale, Weakfish. 

Labridce: 

Hiatula onilis, Blackfish. 

Gadidee: * 

Phycifchusi, Hake. 

Bromius brosme, Cusk. 

Melanogrammus aglefinus, Haddock. 

Gadus morrkua, Cod. 

Microgadus tomcod, Tomcod. 

>.. Pollachius virens, Pollock. 

Pkuronectide: l 

• Hippoglossus hippoglassus, Halibut. 

. Platysomatkkthys hippoglossoides, Turbot 
Paralicklkys denlatus, Flounder. * 

Pemdopleuronectes americanus, Flounder. 
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Pctromyumiida: 

Pdrtmyton marinus, Lamprey eel 
Baiida: 

Rata sp., Skate. 

Some of the scientific names in the above list have been modifiea by recent 
research, but it is advisable to present the above classification for purpose of 
reference. The variations from these names will be given in the part of the 
discussion relating to the food value of fish, in which the classification of Jor¬ 
dan and F.vermann is followed. 

Edible Portion of Fish.—As in the case of other animals large parts of 
fish as taken from the water are inedible. In the preparation of fish the 
head is usually removed, especially if the fish be of any size, and the entrails 
rejected. If the fish be scaly, the scales are also removed. The latter vary 
very greatly in different specimens according to s[>ecies, size, etc. Usually the 
edible portion of the fish is larger in quantity than the inedible, though this 
is not by any means universally the case. Taking fish of all kinds together 
it may be said that from 55 to 60 percent of the total weight is edible. This, 
of course, excludes the hones as well as the other portions already referred to. 

Principal Constituents of the Flesh of Fish.—In the flesh of cattle, 
swine, and other edible animat already mentioned it is seen that the prbtcin 
is the principal part of the edible |x>rtion. In many kinds of meat, however, 
the fat is the principal portion, as in bacon. In the flesh of fish the albumi¬ 
noids occupy a more prominent part than in the flesh of domesticated animals 
or game. In other words the probation of fat, which is one of the principal 
ingredients of the flesh of other animaLs, is less than in the other kinds of 
flesh. The protein in the water-free substance often constitutes over 90 
percent of the total matter, and rarely falls below 80 percent. The next 
most important constituent of the dry flesh of fish naturallyjs the fat. The. 
average content of fat in the drv fleijh of fish is under 10,—it rarely goes above 
20 and sometimes falls as low as 2 or 3 percent. The mineral content of 
the dry flesh of fish is quite constant. It rarely falls below 4 or goes above 
8 percent; 5 percent may be regarded as a fair average content of mineral 
matter. The mineral matter consists chiefly of phosphate of potash and lime, 
together with some common salt. In the analyses made by Atwater, adopted 
in the following pages, he grouped together the fish analyzed b f the proportion 
or quantity of the edible portion or flesh which they contained. Grouping* 
were aba made on account of the dry substance in the flesh and the proportion 
of water and fat which they contained. These tables are of value show¬ 
ing in a general way the relative food Importance of the different specimens 
of fish. This classification is giverf in the following table: 



imitcATiox or Fmn by Percentages of Flesh, Chiefly Muscuza*. Tissuj 
in Entire Body. 



Classification of Fishes by Proportions of Fat in the Flesh of Specimens 
__ Analyzed. » 


Kara or Fish. 


M 

is 


Containing over j percent 

■ of / ats. 
California aalmon ..... 

Turbot.. 

Salmon. 

■ Lamprey eel.. . . 

Lake trout. 

Butter-fish. 

Herring. 

Shad. 

Spanish mackerel. 

Salt-water eel. 

Pompano*. 

Mackerel. 

Whitefiah. 

Halibut. 

•“of»y .. 

Containing between < and 
» Percent of fats. • 

Alewife. 

Mullet 


White perch.. 

Sheepahead. 

Spent aalmon. 

Cuco ... 

* nd-locked aalmon , 


1 black baaa. 

ScoaU-moutbed red-horae ! 
Brook trout. 


Per- | Per¬ 
cent. | cent. 
63.6 


17-9 
*44 
» 3-4 
13-3 
**4 

S .o 11 0 

■O ! 11.0 

7 0 - 6 ! 0 5 
68.1! 9-4 
7> 6 ( q.i 
74-8 ! 7-6 
73-4 7.1 

69.8 ( 6.5 
75*4 | 5-2 
75-o j 5' 1 


Kinds or Fish. 


Containing less than r, the 
! majority less than 1 per- 
1 cent off ats. 

' Sturgeon. 

■ Smell. 

Skate. 

| Blackfish . 

i Blur fish. 

| Red snapper. 

Large-mouthed black bass . 

; Kingfish. 

Tollock. 

; Yellow perch . 

Pike perch, gray pike . . . 

i Hake. 

; Common flounder. 

Grouper. 

i Pike (pickerel?). 

1 Sea bass ... .. 

Pike perch, wall-eyed pike . 

Pickerel. 

Red baas . .. 

Tomcod. 

Cod. 

! Winter flounder. 

Haddock. 

Cusk. 


Per¬ 

cent. 

78.7 

£ 


Per. 
cent, 


0.8 

0.8 

0.8 

0.7 

°J 

0.6 

05 

0-5 

0.5 

o.j 

0.4 

04 

04 

o.a 
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Classification of Fishes by Pbofoxtions of Watzr-txee Substance in the . 
Flesh of Specimens Analyzed. 



In the scientific names of the food fishes described in the following pages 
md in the description of their habits, methods of spawning, geographic dis¬ 
tribution, etc., the classification of Jordan and Evermann* has been followed. 

Alewives.—A fish belonging to a genus very close to that fo which the her¬ 
ring belongs is known as alewife. The name of the genus is Pomolobus. It 
is commonly known as a herring. For instance, the fresh water skipjack or 
blue herring,—the tailor herring or hickory shad,—and the real alewife or 
branch herring are all common species of this genus. One specimen of this 
genus is the fresh-water skipjack or blue herring (Pomolobus chfysochloris) 
found in the larger streams in the Mississippi valley and also ii^ Lake Erie and 
Lake Michigan. It is strictly a fresh-water fish, but has also been found itj 
salt water on the Gulf coast. The tailor herring is found along the Atlantic 
coast from Cape Cod to Florida. In the Potomac river it is known as tailor 
shad or “ fresh-water tailor,” and is highly esteemed as a food fish in Washing¬ 
ton and vicinity. Their value is fgund rather in their coming earlier than the 

* "American Food and Game Fishes,” by Jordan and Evermann, i vol., large 8vo, 
pp. i to 1 + i to 572. Twelve colored plates and several hundred full-page plates 
from photographs from life arid text-figures. Doubleday, Page ft Co., New York. 



































133 


FISH FOODS. 


shad than in their true value, for as soon as the shad come'in great abundant 
there is no longer any market for the alewife. 

Composition oj Alewije.— 

Fresh. Dry. 


Water,. 74 - 4 1 percent 

Protein. 19-17 “ 75.87 percent 

Fat,. 4.92 “ 19-08 " ' 

• Ash, . 147 " 5-7* “ 


This fish, it is seen, has very much less oil in it than the true herring,—in 
fact, only a little more than one-half as much. It, however, has a correspond¬ 
ingly larger percentage of protein. 

The tailor herring and hickory shad are distributed along the coast from 
Cape Cod to Florida. The branch herring (Pomolobus pseudoharengus) is 
found along the Atlantic coast as far south as Charleston, entering fresh-water 
streams to spawn, usually two or three weeks ahead of the shad. It occurs 
also in Lake Ontario and in several of the small lakes in northern New York 
in which it Is land-locked. The summer herring ( Pomolobus ccstivalis) also 
occurs along the Atlantic coast. 

Anchovy. —The anchovy is a small fish which is eaten more as a relish 
in the pickled state than in the fresh state, and is highly prized by many con¬ 
noisseurs. Anchovies of various species are found on both the Atlantic and 
Pacific coasts,—on the Atlantic coast from Cape Cod to Brazil and on the 
western coast from southern California southward. These fish reach a length 
of from a to ^ inches. The very small ones are sometimes known as “white- 
bait’,’ Those that are pickled and used for food are usually from 3 to 6 inches 
in length. * Pickled sprat is called anchovy in Norway and Sweden. 

Composition oj Presented A nchovies .— 

Water,..*..57.8 percent 

Protein,.32.3 “ 

Fat.1. 2.2 “ 

Ash (principally salt),. v .23.7 “ 

Black Bass.— Two species of black bass arc well known to the American 
fishernian and to the American cuisine. The one is called the small-mouth 
black bass (Microplerus dohmieu) and the other the large-mouth black bass 
(Micropterns salmoides). These fishes are found in the fresh waters of the 
United States, •especially in the northern portion, almost everywhere. Both 
species have been propagated both by the National and State Fish Commis¬ 
sions. Especially have they been introduced into the northeastern waters 
where they originally did not occur, or only in small numbers. 

Bluefish.—The bluefish (family Pbmatomids) is one of the valuable food 
fishes of our Atlantic coast. It is a voracious, carnivorous fish, and apparently 
loves to destroy as well as to eat. It is stated that the bluefish copies after the 
style which was once said to be in vogue in Rome, viz., when its stomach it 











filled it disgorges it for the purpose of eating a new ration. The sire of the ■ 
bluefish runs from 3 to 5 pounds, though occasionally very much largo* exam* 
pies are taken. Asa food fish it is said to rank in the estimation of the connois¬ 
seur with pompano and Spanish mackerel. The bluefish is one of the popular 
fishes in all the large markets of the Atlantic coast. The flesh has a fine flavor, 
but, like the pompano, it does not keep well. 

Composition .— 

FkKSR. D«V. 

Water.78.46 percent 

Protein.19.02 “ 90.13 percent 

Fat . 1.25 " J.70 “ 

Ash,. 1.27 “ 5.U1 “ 


A comparison of the flesh of this fish with the pompano shows that it is 
particularly a protein food, the fat being even less abundant than the mineral 
matter. It, therefore, is not so well balanced a ration as the flesh of the pom¬ 
pano and other fish in which the fat forms a considerable portion of the edible 
matter. 

Carp.— The carp is a fish used very largely for food pur]X)ses, but it has 
not the fine flavor and character of most fishes. The carp cultivated in 
America is known as the German carp (Cyprians carpio). 

The carp belongs to the large family of fishes known as the minnows or 
Cyprinidse. This faiflily is a large one, having alxiut 200 genera and more 
than 1000 species, all of which are inhabitants of fresh water in North America 
and Eurasia. None of this family is highly regarded as food jn the sense of 
flavor and aroma, except, perhaps, some of the smaller species. The nutritive 
value of the carp, however, is probably as great as that of any, but it is coarser 
and less attractive to the taste. Some of the most common species of this 
family are the dace, fallfish, river chub, creek chub, squaw-fish, and roach. 

Catfish.—Catfish, of which there are many species, belong to the family of, 
Silurid£e,gndare among the most common fresh-water fishes found in theUnited 
States. They occur in small as welf as large fresh-water streams and lakes, and 
it is one of the species which the American boy most delights in catching with 
hook and line. The catfish is most conveniently taken after night, ‘and the 
smouldering fire and small boy on the bank of a stream is a frequent picture 
of American country life. There are more than too' genera ofr the catfish 
family and about 1000 species. Only about one-third of the»species inhabit 
salt water. The North American fresh-water species are confined partial, 
larly to the Atlantic coast, the Mississippi valley, and the Gulf states. There 
are no native species of the catfish in the fresh waters of the Pacific coast. 
The blue catfish, known as die Mississippi catfish, is the most prominent 
species (Ictalurus jurcoins). It«b found particularly in the Mississippi 
river and its large tributaries. Sometimes it grows to an immense size, indi¬ 
viduals having been found reaching 150 pounds in weight. If the stream 
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in which the catfish lives runs north and south it will be found in the southern 
part of the stream in the winter and in the northern part in summer. This 
fish as highly prized for edible purposes. In the small streams the catfish is 
correspondingly small and weighs from less than one pound to two or three 
pounds only. The small catfish, especially in the small streams tributary to 
the phio and Mississippi, has edible properties which are far superior to the 
large catfish growing in the rivers themselves. 

The catfish of the small streams and lakes are commonly known as bull¬ 
heads, since the head is large and wide. The name of the most common or 
best known species is Ameirus nebulosus. This species is found from 
Maine westward and southward. In Pennsylvania it is known as the 
Schuylkill cat, and everywhere generally throughout the country as a small 
catfish. 

Codfish. —One of the most famous food fish of the American waters is the 
codfish. It is a widely distributed fish. There are said to be about 25 genera 
and 140 species. The codfish is particularly a fish of the northern waters. 
Only one genus is found in fresh-water lakes and streams. 

The Common Cod. —The common codfish (family Gadidse) is the species 
Cadus callarias. It is rarely found south of the Virginia coast, but is especially 
abundant off the New England and Newfoundland coast. The great center of 
the codfish industry is in the vicinity of Newfoundland. Gloucester, Massa¬ 
chusetts, is the principal town devoted to the codfish industry in the United 
States. The pod is an omnivorous fish and especially fond of crustaceans, 
mollusks, and small fish. It also eats vegetation, and it is stated by Jordan and 
Evermann that all sorts of things have been found in cod stomachs, such as oil 
cans, finger rings, rubber dolls, rocks, pieces of clothing, etc. The livers of 
the cod, especially those of Norwegian origin, are extremely valuable, being the 
.source of cod liver oil, which is considered by many to be the most valuable 
medicinal food known. Cod liver oil, while not palatable, is highly nutritious. 
The cod livers contain, according to some authorities, over 60 distinct chemical 
substances, many of which are highly important for their medicinal qualities. 
The cod move in schools, but not in such dense bodies as the mackerel, herring, 
and menhaden. Their movements are largely controlled by the temperature of 
the water and their desire for food. This species probably does not reach a 
greater length than 3 feet and a weight of more than 25 pounds. The average 
weight of the large-size cod in New England waters is about 15 pounds and on 
the Grand Banks of Newfoundland 20 pounds. The average weight of the 
small-size cod in these waters is about 1 2 pounds. It is one of the most prolific 
of fishes. The ovaries of a 21-pound tod were found to contain 2,700,000 eggs 
and of a 75-pound cod 9,100,000 eggs. The eggs are very small and require 
•bout 337,000 to make a quart. The cod is one of the most valuable of all 
fishes from a commercial point of view and also on account of international ro 
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lations. • On some occasions this country has apparently been on the verge o{ 
war with Great Britain respecting questions relating to the fisheries on the 
banks of Newfoundland. The V. S 7 Bureau of Fisheries has probably done 
more to propagate the cod than any other variety of fish. More than five 
hundred million cod fry have been liberated at different times by the Bureau 
and the number in one year has approximated 100,000,000. The color of the 
common cod Is green or brown, but is subject to very great variations,—sotne- 
times it is yellow or red and a variety of tints are assumed. 

Composition .— 


Fkksh. Dry. 

Water.82.64 percent 

Protein,.25.77 “ 95.13 percent 

Fat,. 36 “ 2.07 14 

Ash,. 1.23 44 7.08 “ 


These data show that the flesh of cod fish is perhaps the most exclusively 
nitrogenous of any of the more abundant food fish. The quantity of fat 
contained therein is less than of the total weight. The flesh of the fresh cod 
is more largely composed of water than that of the ordinary fish, containing 
approximately 83 percent of that substance. The flesh of the rod itself is an 
unbalanced ration, and needs to be eaten with butter and potatoes in order to 
make a complete ration. The hake, which is sometimes substituted for the 
cod without the knowledge of the purchaser, has very much the same chemical 
constituents, containing— 


Frfsh Dry. 

Water,.83. m percent » 

Protein,.15.24 “ 91.00 jiercent * 

Fat,..*. .67 “ 3.97 ' 

Ash.qft “ 5.77 


It is seen that there is very little difference in the chemical composition of 
these two fishes. This, however, does not justify the substitution of the hake 
for the cod, inasmuch as the hake is inferior in palatahility to the cod. 

Salted and Dried Cod. —In the United States the cod is particularly de¬ 
voted to the use of curing and salting, and in this cured state is even more 
highly valued, especially for the making of codfish balls, than it is in its fresh 
state. The old-fashioned method of salting and smoking produced a flesh 
of very high flavor, yielding under proper treatment in the kitchen a most 
delicious lease for the fish ball. Under the modern system op quick curing, 
the salting and smoking have largely disappeared and the fish are cured in 
brine, and. with the help of borax a product is produced which is less pala¬ 
table than the old-fashioned cured fish. 

Composition of dry Salted and Dried Cod.— 

.45.65 percent 
■ - 5.1 " 

.53.83 “ 


Protein,. 
Fat,.... 
Salt. 
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These data show that more than half of the weight in the water-free state 
b composed of salt. The codfish is also put up as boned fish in which nothing 
but the flesh is found, as desiccated cod, as shredded codfish and in various 
other forms. 

Average Composition oj Codfish Balls .— 


W*w,. 

Solids. 

Nitrogen. 

Phosphoric acid, 

Sulfur,. 

Fat. 

Ash. 

Protein,. 


65-43 P t ' rccnt 
34-57 
1.05 

•25 " 

.10 “ 

7.S4 « 

4.05 “ 


The difference between the composition of the fish balls and the average 
composition of fish is dearly brought out by the data recorded. In the 
average composition of fish the sum of the fat, ash, and protein is greater than 
the solids obtained by difference by 0.36 percent. In the codfish balls the 
sum of the ingredients mentioned is less than the solids by difference by 16.10 
per cent. This is due to the added |>otato, salt, etc. 

Average Composition of Shredded Codfish .— 


Water. 

Ash (chiefly salt), 

Fat,. 

Protein,.. 


..46.52 percent 
..22.81 



E$U. —The common cel is a fish which is extremely long in proportion to 
its size arid has the general appearance, to the uninitiated, of a snake.. The 
resemblance of the eel to a snake in shape is probably one of the reasons why 
it is not more highly valued as a food. The eels, perhaps, are not to be 
considered as true fish. The common eel (Anguilla chrysypa ) is widely 
v distributed throughout most [tarts of the United States, especially the eastern 
part. It extends southward as far as the West Indies, and is found in more 
or less abundance on the Gulf coast. Although a salt-water fish, it differs 
from most other eels in its penchant for ascending fresh water streams. It 
often goes to the very headwaters, especially in the rivers of the Atlantic 
coast and .Mississippi valley. Eels arc often found in lakes which seem to 
have had no jommunication with the sea, which shows that they are able 
to surmount barriers which seem impossible to cross. Jordan and Evermano 
claim that the eel is really a fresh-water fish and that its real home is in the 
fresh-water rivers and lakes, and that it runs down to salt water only at spawn¬ 
ing time, thus showing a quality or .characteristic exactly opposite to that of 
the salmon and shad, which are true salt-water fish and come into fresh waters 
for spawning. Eels, like the carp, arc more or less scavengers, feeding upon 
all manner of refuse, especially dead fish. They are very destructive of 
















SUMNER FLOUNDER. 


u; 

other fish, especially of young shad and herring. When nets are placed 
for shad and herring and the fish are caught therein the eels often 
invade the net, and when it is drawn it is filled largely with the skeletons of 
the fish, the flesh of which has been removed by the eels. Eels have a h'gh 
value as food fish, both on account of their nutritive value and their flavor. 
The average length of the eel is from 2 to 3 feet, though much larger examples 
are sometimes found. • 

Composition oj the Eel .— 


Fresh. Dry. 

Water,.*.7 1 .60 j>m ent 

Protein,.18.28 “ 65.25 percent 

Fat,.,. 9.11 “ 31.92 ** 

Ash,. 1.or “ 3.60 “ 


. These data show that the eel is' rather richer in fat than the majority of 
fish, although there are some that exceed it in this constituent. 

Conger Eel.—The conger eel belongs to the family I.eptocephalida;. It 
inhabits salt water only, scaleless, and grows to much larger sizes than the 
common eel, sometimes as long as 7 or 8 feet. It is not used for food in the 
United States, buf is to'-some extent in Europe and the West Indies. On the 
east coast of the United States they do not occur very frequently. Only a few 
species are known, and these are of small extent and have little food value. 

Summer Flounder.»-This fish ( Paralichthys drntalus) is quite abundant 
on the Atlanjjp coast, frequenting the coast from Cape Cod to the Carolinas. 
It reaches a length of from 2 to 3 feet and has a weight of about 15 [>ounds. It 
is caught very extensively off the New England coast. The principal fishing 
grounds are in the region of Block Island, Martha’s Vineyard, and tHb eastern 
• end of Long Island. There is another species known as the southern flounder 
, (Paralichthys lelhosligmus), which flourishes from Charleston southward, and 
is found along the entire Gulf coast. There is also another spec ies on the 
Gulf coast called the Gulf flounder (Paralichthys albigiittus). 'There is also a 
t wide flounder or common flatfish (Paralichthys amcricanus) which is found 
along the coast of Labrador, southward to the Carolinas. It is especially 
abundant along the coast of southern New England. It is a small species, 
rarely being over 20 inches in length, the average length being from 12 to 15 
inches, and weighs from 2 to 3 pounds. This species of flounder ha5 been cx- 
, ‘tensivcly propagated by the U. S. Bureauof Fisheries, as many 100,000,000 
, fry having been planted in one season. 

Composition oj Summer Flounder .— 

Ft MR, I>ry 

Water.84.21 percent 

Protein..*...13.82 “ 89x13 percent 

Eat,. 60 “ 4 - 4 & 

Aril,. .f.. ,.28 " 8.15 “ 

The flesh of this fish is particularly high in water and low in fat. 
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Graylings.— The graylings belong to a family very closely resembling th 
Salmonidse. They occur chiefly in northern or Arctic waters. One. specie 
foupd in Michigan is known as the Michigan grayling. It is a fish that is no 
only distinguished on account of its food value but also on account of its grace 
ful shape and pleasing appearance. Another species occurs in Montana, anc 
has been distributed very largely by the Bureau of Fisheries. It is not a fish 
which is of any great economic importance. 

The Haddock. —This is a fish very nearly related to the cod, but it has a 
smaller mouth and differs in other essentials, particularly in its chemical con¬ 
stituents, from the cod. The haddock has a food value which is probably not 
inferior to that of the cod. It is one of our most abundant fishes, and by some 
consumers the flesh is preferred to that of the cod. The usual weight of the 
haddock is about 3 or 4 pounds. It is, therefore, a much smaller fish than the 
cod. The species is Melarwgrammus aglcfiniis. On the Atlantic coast it 
does not occur north of the Straits of Belle Isle. The haddock is particularly 
abundant on the Massachusetts coast in summer. Like the cod, the haddock 
is well suited for salting, smoking, and curing in various way’s. It, however, 
has not been used to such an extent as the cod for those purposes, finding a 
more ready market in the fresh state. 

Composition .— 


Water,. 

Protein. 

Fat. 

Ash,...,. 

• 

In the*dry substance. « 

Protein,. 

Fat. 

Ash,.. 


81.60 percent 
16.83 “ 


•*5 

>•*3 


.93.89 percent 
■ i -34 “ 

. 6.76 “ 


The flesh of the haddock, it is seen, is even more exclusively nitrogenous 
than that of the cod and contains slightly less fat. The two species are often 
sold under the same name. 

The Hake.— There are several species of hakes, family Merluccidae. The 
common European hake is the species Merluccius merluccius. The hake 
which is found mostly in American waters is Merluccius produdus, and occurs 
very abundantly on the Pacific coast and is largely eaten as food. The flesh,’ 
however, is rather coarse and not very palatable. Another species which is 
found on our Atlantic coast from New England northward is Merluccius bili- 
nearis. 

Halibut.—The halibut (Hippogfossus hippoglossus ) is a fish which is 
highly esteemed and occurs in great quantities. It is a fish which frequents 
northern waters, and especially the North Atlantic on the American coast. It 
has not been taken south of Montauk Point, but ext<wt« «« 
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coast of Greenland, and is also found about Iceland and Spitsbergen in a lati¬ 
tude of 80 degrees. It does not like water above 45 degrees F., and is often 
found in water at the freezing point, namely, ’,2 degrees. The halibut is jtlso 
found on the Pacific coast, especially off Oregon and Washington and in 
British Columbia and Alaska. It is one of the largest of food fish. The fish 
weighing about 80 pounds are considered the best for fowl, although the hali¬ 
but sometimes reaches a weight of o\er 500 pounds. The male is always 
smaller than the female and less palatable. The annual value of the halibut 
fisheries on the North Atlantic coast is probably } million dollars. It is 
probably slightly more than this on the Pacific coast,—in fact the Pacific coast 
fisheries have grown so extensively that halibut is shipped eastward across the 
continent. Vast freight trains known as the "Halibut Kxpress” have been 
sent across the continent from Vancouver to Boston, making the trip in six or 
seven days. 

Composition .— 


tmsK 1>*Y. 

Water,,.75.42 pen ent 

Protein.lit 45 “ 77.18 jRTeent 

Fat,. 51; 11 10.42 “ 

Ash. 1.06 11 4.30 “ 


The halibut is a fish«containing considerable quantities of fat, and is not so 
peculiarly nitrogenous in its character as the cixl or the haddock. It, there¬ 
fore, makes a better balanced ration than either of the other fish. The 
halibut in the fresh state is esteemed fully as highly as the cod, and the halibut 
steak is a very common part of the fish sold tqxm the market. 

Herring.—The herrings form a very iuqxvrtant group of fishes lielonging 
to the family Clupeidx. There are about 30 genera in the faipily and 150 
s|iecies. The herrings are essentially salt-water fishes and are usually found 
in large schools. Many species, and some of these the most valuable for food, 
ascend fresh-water streams for spawning. Certain species, for instance, are 
caught at the same season as the shad in the Chesapeake and Susquehanna. 
There are a few species which remain permanently in fresh water. The com¬ 
mon herring {Chi pea harengus) is one of the most important of the food fishes 
of the whole Atlantic coast, and really over almost all the north. Atlantic, 
'throughout which it is generally distributed. The principal herring fisheries 
are in the North Sea, in Denmark and Norway. Important fisheries are also 
found off the coast of Great Britain, Belgium, France, and the United States. 
It is estimated that as many as three billion herring may be found in a shoal 
covering a dozen square miles. Herring .shoals of much larger extent are on 
record. The herring do not frequeyit southern waters, but are found in the 
cool and more northern waters of the Atlantic. On the coast of the United 
States it has been found as far south as Cape Hatteras, though it does not 
to 
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occur very abundantly further south than New England. The fish at the 
period of spawning are considered the most valuable for food purposes. 

The herring is either sold in a fresh state or it may be smoked, salted, or 
pickled, and in this condition is very extensively used as food. A species of 
herring is found on the Pacific coast known as California herring (Clupea 
pattasii). It does not differ very greatly in its general aspect from its relation 
on the Atlantic coast. This species occurs very abundantly in the region of 
Puget Sound, especially in summer time, and in southeast Alaska. They are 
extremely abundant in San Francisco markets in the spring time, so much so 
that It is difficult to find a sale for them. 

The California herring are more highly valued and bring the highest price 
In the early winter, when they are the fattest. 

Composition of Herring.— 


Fresh. 

Water,.60.03 percent 

Protein,.18.46 “ 

Fat,.11.01 “ 

Ash. 1.50 “ 


Dry. 


61.69 percent 

35-55 “ 


4.83 “ 


The above data show that the flesh of herring is particularly rich in fat. 
In fact the herring is sometimes used as a source of oil. In southeast Alaska 
are extensive oil and guano works which utilize the herring for these purposes. 

■ Horse Mackerel.— Another species belonging to .the mackerel family is 
the horse mackerel or tuna (Thunnus thynnus), which is found in considerable 
abundance on our North Atlantic coast and on the coast of southern California. 
Its gammon name is “ tuna," “ tunny,” “ horse mackerel, ” or “ great albacore." 
The hors*e mackerel is a fish of very great size and is the very largest of the 
whole mackerel family. They occasionally attain a length of io feet or more 
and a weighj of 1500 pounds. The average dimensions, of course, are very 
much less than this. The horse mackerel does not grow so large in Europe 
or upon the Picific coast. In these regions a horse mackerel weighing 500 
pounds is considered of an extraordinary size. The very large ones are never 
taken with hook and line, but there are records of fish of over 200 pounds that 
have been captured in this way. 

The Hogflsh. —The hogfish of the West Indies and our southern coasts 
is anotheaof the wrasse-fishes whose scientific name is Lachnolaimus maximus. 
It is called in«Porto Rico 11 el capitan,” It often reaches a weight of 20 pounds 
, and a length of from a to 3 feet. The name “hogfish" doubtless is derived 
from the shape of the head, which resembles somewhat that of the hog. It is 
valued as a food fish throughout the West Indies. 

• Lake Herring. —The so-called take herring is very closely related to the 
whitefish. The name of the species ds Argyrosomus arledi. The lake 
herring has a large number of common names, of which the most widely 
applied is the term “ Cisco.” The terms blueback, greenback, and grayback 
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are also applied to these herring. The habitat of this fish is that of the whole 
region of the Great Lakes and north to Hudson Bay. It has much the same 
habitat as the whitefish. The average weight of the lake herring is about one 
pound. The subspecies {Argyrosomus artedi sisco ) is found in Lake Tippe¬ 
canoe and other small lakes in Wisconsin and northern Indiana. 


Composition oj Cisco .— 


Water... 
Protein, 
Fat,.... 
Ash, ... 


Fresh. 

76.15 percent 
19.12 “ 



Dir. 

80.75 percent 
M- 5 >> " 

5 -’S “ 


Mackerel.—The mackerel is a food fish which is very commonly used in a 
cured state in the interior of the country and is eaten fresh on the sea coast. 
Its habitat is principally the North Atlantic ocean. On the coast of the United 
States it is found from Cape Hatteras north to the Strait of Belle Isle. Ill 
Europe it is found from Norway southward to the Mediterranean and Adriatic. 
The mackerel on the Atlantic coast usually appear first in the spring near Cape 
Hatteras and following the custom of the shad are found later farther north 
in the New England states and also in the British possessions. They leave 
the coast in the inverse order in the autumn, disappearing first in the northerr 
regions and later in the southern portion. 

The mackerel is one of the most abundant of fishes in the Atlantic Ocean, 
traveling in immense schools. There is record of a school which was seen 
in 1848 which was at least half a mile wide anil 30 miles lofig. In some 
seasons the mackerel is extremely abundant and in others very scarce. The 
average catch is probably about 300,000 barrels. Boston and Gloucester 
are centers of the mackerel fishing industry. It is estimated that from 150 
to 300 vessels of American bottoms are engaged in the mackerel industry. 
The U. S. Bureau of Fisheries has been particularly interested in the propaga¬ 
tion of mackerel, but the result has not licen as satisfactory as in the case of 
many other fishes. The young mackerel or small fishes are known as“ spikes,” 
"blinkers,” and “ tinkers.” When they are about two years old they measure 
from 5 to 9 inches in length. The mackerel attains its full size at aboui the 
fourth year. The scientific name of the common mackerel if Scomber 
■ (combrus Linnaeus. 

Composition of Mackerel. —Edible portion: 


Fiksh. D*y 

Water,.73.37 percent 

Protein.18.26 “ 71.71 percent 

Fat. 7.09 34.88 “ 

Aah.:... j.38 “ 478 “ 


The above data show that the flesh of the mackerel is composed of about 
two-thirds protein and bne*third fat and ash. 
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Pickled mackerel, salted mackerel, and smoked mackerel are perhaps as 
highly valued /or food purposes as the fresh fish itself. 

Menhaden.—The menhaden is not used chiefly as a food fish but to some 
extent therefor. It is one of the most abundant fishes taken upon our Atlantic 
coast and is used almost exclusively as a source of oil, the residue being dried 
and ground for fertilizing purposes. In this sense it has great value because 
of the high nitrogen content of the residue and also of the considerable quantity 
of phosphoric acid which is contained therein. 

The menhaden is known scientifically as Brevoorlia tyrannus. Up 
to 1880 immense quantities of menhaden w'ere taken off the Atlantic coast. 
Since that time the supply has not lieen considered so great. In the year 
1877 it is slated by Jordan and Evermann that one oil company took 20 million 
fish and in one town alone, namely Booth Bay, 50 million fish were caught. 

The fecundity of the menhaden is very great, exceeding that of the shad. 
More than 140,000 eggs have been taken from a single fish. The menhaden 
are not eaten very extensively in a fresh state as food but preserved in salt 
they have a considerable value for that purpose. An extracthas also been made 
from the flesh of the menhaden on the same principle of manufacture as is utilized 
in preparation of meat extracts. The menhaden is known under a great num¬ 
ber of common names, some thirty of which have been enumerated by Dr. 
Goode. 

Composition 0/ Menhaden .—■ 

Water,.*.77.15 percent 

, Fat. 5-0i “ 

Protein by difference,.,.18.94 “ 


The water-free flesh contains (including bones) 21.7 percent of mineral 
matter. • 

Composition oj the Mineral Matter .— 


Lime,. 

Phosphoric add, 

Silidc acid,. 

Potash,. 

Soda. 

Magnesia,. 

Chlorin,. 

• 

Tqtal,.... 


8.67 percent 
7.78 •• 

033 

1-54 

1.02 “ 
0.67 

0.69 " 


21.70 


• Mullet.—The mullet belongs to the Mugilidte, an important family of fishes 
in which there are several genera and species. The mullet is not particular 
about its food but is in the habit of swallowing large quantities of mud, or 
rather partially swallowing it and separating the refuse and most obnoxious 
particles by means of the gills. The common mullet or striped mullet (Mugil 
cephalus) is a widely distributed species. This fish is common along the 
Atlantic coast and in Hawaii, usually traveling in large schools, and is most 














PICKEREL OR PIKE. 


>33 


abundant in the shallow waters of the coast. It sometimes reaches a length 
of two feet and is an important food fish. The mullet is very abundant on the 
Florida coasts. While the mullet may be regarded as a scavenger, living prin¬ 
cipally on mud, it does not cat any other species of fish, but is itself eaten by 
nearly all fishes that can gain access to it. 

Composition oj the Mullet .— 


Thkh. Pry. 

Water,.7 4.87 jH-rt ent 

Protein,. " 77 50 pen ent 

Fat,. 4 f't “ if*. I.S " 

Ash,. 1.17 " 4.(16 " 


Muskallunge.—A very noted member of this family is the muskallunge 
(£s#v masquinongy). It is a natite of the Great Lakes and i- especially 
found in the upper St. Lawrence. It is not a very abundant fish, but is highly 
prized from the angler's point of view. It is of very great size, having been 
found as long us 8 feel and weighing over too pounds. Two other species of 
muskallunge are known, one (Esox ohiensis or the Chaulauipta muskallunge) 
in the Ohio river basin, particularly in Lake Chautauipia, where it has been 
artificially propagated with great suue-s, and the unspotted muskallunge 
(Esox inimaculatus), which occurs sparingly in certain small lakes of northern 
Wisconsin and Minnesota. 

Composition oj the Muskullun'et,— 


I)KY. 

Water,.?f>}»« r< ent * 

Protein.iy.<>3 “ 87 pe’rent* 

Fat,.2.5 \ ** jo.70 “ 

Ash. 1.57 “ I'.i.j “ 


The flesh of the muskallunge, as is seen, contains about four times as much 
fat as that of the pickerel, and forms a ration which is not so unbalanced as 
that of the pickerel itself. . 

Pickerel or Pike.—One species (Esox reticulalui) is of common occur¬ 
rence along the Atlantic coast and also in the fresh-water streams of the south¬ 
ern interior portions of the country. The pike of the Great Lakes In-longs to 
'he species Esox Indus Linna-us. It is found in the fresh waters of North 
America, F.urope, and Asia, but is not found on the Pacific coast except in 
Alaska. It reaches in some cases a large size, having been found as much as 
4 feet in length and weighing 40 to 50 pounds. The Kankakee in northern* 
Indiana is a well-known fishing ground for this species of pike. 

Composition oj Pickerel .—Edible portion: 


Water,.. 

Protein,. 

Fat. 

Ash,.... 


Fatait. 


70.68 percent 
18.64 “ 


■ 5 ° 
1.18 


It 

II 


Dry. 


92.15 percent 
2.48 “ 

580 “ 
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The flesh of the pickerel, as is seen, is almost a pure type of protein. The 
fat falls to an insignificant quantity, being only about half as much as the ash. 

W/dl-eyed Pike. —The wall-eyed pike or pike perch ( Stizostedionvilreum ) 
is a fish most abundant in Lake Champlain, the Great Lakes, and in eastern 
Canadian lakes; it occurs also in certain small lakes and streams in the upper 
Mississippi valley. In some localities it is known as the salmon or jack 
salmon, but of course these are misnomers. 

Composition .— 


1’rksh. Dry. 

Water,.75.71 portent 

Protein,.19.03 “ 70 - 3 1 percent 

Fat,.4.07 “ 16.74 “ 

Ash,. 1.19 u 4.92 “ 


Common Pompano. —The pompano (family Carangidic) is one of the 
food fishes which is most highly esteemed along the Gulf coast. It has been 
found as far north as Cape Cod on the Atlantic coast, but does not occur in 
sufficient numbers to make it of any economic value as a food fish north of 
Florida. It is taken chiefly in the Gulf waters. The average weight of the 
pompano is from a to 3 pounds, though very much larger examples are some¬ 
times found. As a fowl fish there is none that is regarded more highly than 
the pompano, especially when it is eaten fresh from the water and prepared 
in the manner of the creole cooks of New Orleans. ' 

Composition .— 


I'RksH. Dry. 

Water, .».72 78 percent 

«Protein,. .iS.<>5 “ 72.37 jjenent 

Fat,.*.«». 7.57 14 2446 “ 

Ash,. j.oo “ 3.82 “ 


These data,show that the edible portion of the pompano is valued both for 
its protein and its fat. The latter exists in quantities of approximately one- 
third of the former. It is not so much its nutritive value which makes the 
pompano desirable as a food fish but the'extreme delicacy of flavor and the 
richness of its taste. It does not bear shipping well, and therefore is found 
in its greatest perfection only near the place where it is taken. 

In New Orleans and in Florida the pompano is one of the principal food 
fishes furnished by the high-class hotels and restaurants to their guests. 

Red Snapper. —The red snapper ( I.utianus ayn) is the most noted fish 
.of all the snapper family (Lutianidsc), although there are others which are 
highly prized, such as the gray snapper. It sometimes reaches a length of two 
or three feet and a weight of from 10 to 35 pounds. It is particularly abundant 
in the deep waters of the Gulf of Mexico and off the west coast of Florida. 
The.red snapper bears shipping better than most of the Gulf fish, and Pensa¬ 
cola is one of the principal points where the fish are packed in ice as soon as 
possible after capture and dispatched to northern markets. 
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Composition — 

Fms. D». 

Water. 78.46 percent 

Protein,.19.10 " 91.75 percent 

Fat. 1.03 " 4.70 “ * 

Ash. 1.31 “ 6.05 “ 


This is another one of the fishes in which the edible jtortion is almost exclu¬ 
sively protein, the fat appearing only in small quantities. • 

Rock Bass; Redeye; Goggle-eye {AmhlopHlts rupestris ).—The rock 
bass is a very common fish particularly abundant in the fresh waters of the 
northern central portions of the United States. It is the fish which the Ameri¬ 
can boy, living near small streams, most delights to catch. The size of the 
rock bass varies largely according to the magnitude of the body of water in 
which it lives. The average weight of the fish in streams of ordinary size is 
probably about a pound, though often it is considerably more. The rock 
bass has been propagated to some extent by the Bureau of Fisheries and has 
been introduced into waters where it formerly did not occur. 

Salmon. —The salmon is one of the most imjxirtant food fishes of the 
United States. It belongs to the genus Orcorhynchus. The five s)>ecics of 
this genus are, in America, confined to our Pacific coast. Of these species the 
one known as blueback or sockeyc is found most abundantly in the Fraser 
and Columbia rivers »tnd in Alaska, the silver salmon in Puget Sound, the 
chinook salmon in the Columbia, and the dog salmon along the coast from Cali¬ 
fornia to Bering Sea. The salmon begin running early in the spring and the 
early run is considered of greater value than the later. The' habits of the 
salmon in the deep waters of the ocean are not very well known. It is only 
when they come into fresh water for spawning purposes that their life his¬ 
tory can be well studied. It is believed, however, that they do not go 
very far from the shore. The run of salmon on the Pacific*coast usually 
begins about the latter part of March and lasts through the spring and greater * 
part of the summer. On account ®f the great abundance of these fish on the 
Pacific coast and the distance from large markets the canning industry has 
developed with great rapidity. In fact on the Pacific coast the product of 
salmon fishing is devoted almost exclusively to canning purposes. In the 
canning of salmon no particular care is taken, and perhaps tome at all to 
designate upon the can whether its contents are of the early,salmon or the 
Later, less valuable run. It is claimed by many authorities that the salmon 
of the Pacific coast of America, taken all together in their relation to thi 
economic problem of fish food, are the most important and valuable fish in 
the world. 

Composition of a Pacific Coast Species .— 


Fibb. D»t. 

Water,.63.61 percent 

Protein,.17.46 “ 52.31 percent 

Fat. a Rv M At\ r>e ** 
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Composition of Atlantic Salmon .— 

. Fresh. Dry, 

Water,.63.61 percent 

• Protein,.21.60 “ 6r.45percent 

Fat,.13.38 “ 36.88 “ 

Ash,. 1.41 " 381 “ 


TJie above data show that the Pacific salmon are richer in fat than the 
Atlantic salmon. In fact in the edible portion of the fish the fat is almost 
as great as the protein, 

Another species of Pacific salmon is the humpback salmon (Oncorhynchus 
gorbuscha), which appears in great abundance in the rivers of Alaska, but not 
every year,—usually coming in larger quantities in alternating years. As a 
fish to be eaten fresh, this is one of the \ery best of the salmons. Owing to 
the pale color of the flesh, this species does not hold as high a rank for canning 
purposes. It cans well, however, and the product is very palatable and doubt¬ 
less very nutritious. The trade-name of the canned product is “pink salmon,” 
as its flesh is of a paler color than that of the chinook salmon or red salmon. 
Another species is known as dog salmon. It is found in considerable abun¬ 
dance from California northward to Bering Strait, spawning usually late in the 
fall. It is considered as the least valuable for food purposes, although it is 
now coming to be used very extensively by freezing, in which form it finds a 
ready market both in this country and abroad. When'canned it is put on the 
market as “chum.” Its chief interest at the present time is on account of the 
fact that it is sometimes sold under the names of better species. 

Chinook Salmon ( Oncorhynchus tschawytscha).—' This species is also 
known as quinnat, king, Columbia river, and Sacramento river salmon. It is, 
next to the sockeye, the most important of all salmon in commercial value. 
The individuals of this species reach a larger size than those of any other. 
They have been known to weigh 90 pounds, and fish of from 40 to 60 pounds in 
weight are not infrequently taken. The average weight of the king salmon 
which are captured in the Columbia river is probably not far from 22 pounds, 
while those that run further south, for instance in the Sacramento river, average 
16 pounds. 

Another species, known as silver salmon (Oncorhynchus kisutch), also has 
a number of other names, mostly of Eastern or Russian origin. It is quite an 
important member of the genus and its average weight is about 5 pounds. It 
js very valuable as a food fish, only the Chinook and blueback salmon going 
ahead of it. It is also a species which bears shipment in a fresh state very well. 
The silver salmon resembles very closely the Chinook, but is easily distinguished 
therefrom by experienced fishermen. * The canned product of this species is 
usually put on the market as “medium red'” or “coho” salmon, names which 
have now come to have a definite meaning and are perfectly understood by the 
trade. 
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The Sockeye or Blueback Salmon (Oncorhynclttis nerka ).—This is the 
species which has the greatest commercial value and forms a large part of the 
catch of the Pacific coast. It is the most abundant of all the specie^ of 
salmon in Alaska. Its flesh has a rich red or “salmon" color, and lends 
itself admirably to canning processes. In palatabilily and attractiveness as a 
canned product it is not inferior to anv, unless, possibly, it is the Columbia 
river chinook. 

Canning of Salmon .—The canning of salmon is one of the most im|xirtant 
of the fish industries of the United States. The immense coast line |x>ssessed 
by the United States on the west, which is so vastly extended by the Alaskan 
coast and Aleutian Islands, affords the most extensive fisheries of salmon in the 
world. As has already been stated, there arc no large markets in that region 
in which the fresh salmon can find a purchaser. The fish, therefore, must l«: 
neglected as a fcxxi product or else prepared in some way to enable them to be 
ship|icd to great distances. Probably the most unobjectionable wav is by 
canning. The print iples of the canning of salmon are not different at all from 
those which underlie the sterilization of any kind of food. The establishments 
in which the canning takes place are perhaps the most extensile in the world. 
The prime necessity in these case is to secure complete sterilization. In the 
case of fish any failure to secure the proper sterilization is the more reprehen¬ 
sible, because fish deewnpose so readily, forming fermentathc products which 
are extremely ]x>isonous. Cases of poisoning from eating canned salmon 
have been reported, and in some cases they may prcnc fatal. Every can of 
salmon which is to be eaten ought to be examined carefully in order to see if 
there are any incipient signs of decomposition. A bad smelling or otherwise 
imperfect can should be rejected without cjueslion. Only the fish which is 
perfectly fresh to the taste and odor and w Inch gives no signs of any kind of de¬ 
terioration should be eaten. When properly prepared, c aimed salmon affords a 
delicac y as well as a fcxxi product which can hardly be too highly prized. 

Composition oj Canned Salmoif .—Mean of three samples. Water-free 
substance: 


Protein. s s 5 - percent 

Fat.40.5.’ " 

Ash,. h.24 “ 


The Salmon of the Atlantic Coast.—As has already lieen noted, the 
Pacific salmon belong to a different genus from the common Atlantic salmon,— 
Salmo salar. There is a very close resemblance between the two genera, and 
the common name “salmon” is applied to the individuals of each. The 
Atlantic salmon is a fish which has been known from theearliesl time. The 
Roman people became acquainted with it in the early history of the Republic, 
and especially when they conquered Gaul and Britain. It is found distributed 
over the whole North Atlantic coast, but especially the northern portion 
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from Massachusetts northward. The salmon extends, as far as observations 
have been made, beyond even the Arctic circle, and the same species is found 
upqn the western and northern shores of Europe. The salmon enters the St. 
Lawrence and has been found as far up as Niagara Falls. Our principal 
fisheries for this species are in Maine and in Canada, Nova Scotia, and New 
Brunswick. They do not extend southward beyond the Delaware and have 
rarely been found in that river. The shad and salmon were particularly 
abundant in early colonial days. The shad were so abundant that they were 
not regarded as useful for food purposes, but their value as a fertilizer was 
taught to the whites by the Indians. Salmon, apparently, were equally 
abundant, and it was considered an affront to offer salmon more than twice a 
week even to servants. In this respect they were on the same plane as the 
diamond lack terrapin and canvas back duck, which were so abundant, in 
those days, that they were a drug on the market. The salmon enters the 
fresh-water streams for the purpose of spawning. The eggs are largely laid 
late in the fall, and in that case do not hatch until the next spring. The 
Atlantic salmon often reach a very large size. Individuals have been known 
to weigh from 40 to even 80 pounds. The average weight of the salmon taken 
in Maine waters is about io pounds each. Another valued specimen of salmon 
is known as the Sebago salmon ( Salmo sehago ), from the lake in which it occurs. 
It is a fresh-water fish, having been doubtless landlocked in some way after 
originally entering from the sea. Still a third species is the famous ouananiche 
(Salmo ouamniche), inhabiting the watersof the Lake St. John region north of 
QueJ>cc. 

Composition oj Atlantic Salmon.-— 

Fresh. Dry. 


Water,.76.74 percent 

Protein*.18.52 '* 7Q.13 percent 

Fat. 3 60 “ 1S- 3 2 " 

Ash,.,. 1.14 “ 4.93 “ 


Composition of Sebago Salmon .— 


Fresh. Dry. 

Water,.78.54 percent 

Protein,.17.24 “ 78.00 percent 

Fat.. 2.98 “ 13-74 “ 

Ash,. 1.34 “ 5.76 “ 


The above data show a striking difference in the composition of the edible 
.portions of Pacific and Atlantic salmon. This difference is shown chiefly in 
the relative proportion of fat. In the Pacific salmon the fat approaches in 
quantity the protein, while in the Atlantic salmon the protein is much 
greater than the fat. The Atlantic "salmon is used chiefly in the fresh state 
for two reasons, first, because the catch i£ very much smaller than that of the 
Pacific species while the markets are very much more numerous and very much 
larger; second, because it is commercially more profitable to dealers in the 
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fresh state. In Europe and Scotland the salmon is constantly used in a fresh 
state during the whole of the summer and a dinner is scarcely considered com¬ 
plete without it. It is also very commonly used at luncheon. It is gencijUly 
eaten cold and offers a food product of high palatability and great nutritive 
value in so far as the protein is concerned. Eaten with plenty of jxjtato, as it 
usually is, it forms a reasonably well-balanced ration. The American visitor 
who is not used to eating salmon every day is likely to find its constant occur¬ 
rence upon the English table in the summer to lx 1 a bit trying to his taste. 

Sardines. —The sardine and herring belong to the same family- in fact, 
small herring along the coast of Maine are put up as sardines. The sardines 
are very closely related to the herrings, but there are rather imi>ortant differ¬ 
ences. The European species, which is know n as the sardine, is the Sardinia 
pilcharda, and does not occur on the coast of the United States. The S|>erie9 
existing on the Pacific coast is known as the California sardine (Sardinia 
aerulea). It is quite abundant on the California coast and spawns in the open 
sea. It resembles very strongly the Euro|>ean sardine, but has no teeth. The 
Spanish sardine (Sardinia pseudahispaniea) is found rather abundantly in 
Cuba and is often carried northward in the Gulf Stream as far as Woods Hole or 
Cape Cod. It is alxiut 8 inches in length and of high food value, resembling 
very closely the European sardine. There has lx>cn a good ileal of discussion as 
to whether or not small herring which are packed as sardines in the United 
States should be allowed, under the fixxl laws of the various states and of 
the United Slates, to be sold by that name. The answer to this is that any 
deception in the fabel should lx; avoided. The preservation and (lacking of 
different fish in the same way gives no right to a common name. The true 
ethical principles of trade require that some qualification of the name be se¬ 
cured, in order to protect the name sardines, which is reserved exclusively for 
the species Sardinia pileharda. 

Composition 0/ Canned Sardines .— 


Water. 

Water-free sulistance, 

Protein. 

Fats. 

Ash. 

Sodium rhlorid. 


-• 56.(7 percent 
“ 

.. 34.87 “ 

.. 12.71 “ 

. 5.00 “ 

. . 0.61 " 


The alxive data arc based upon the analysis of the samplg after the oil 
has been separated by drainage. 

European Sardines.— The sardine is eaten fresh along the Spanish and 
French coast, where they are taken in great abundance and form a delicious 
food in this condition. The number which is given to a single individual 
is quite generous, as the writer has had served him on the Mediterranean 
coast in Spain as many as twenty fresh sardines at one order. The number, 
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however, was not found any too large when the paiatability of the product 
was taken into consideration. Sardines are preserved by salt and smoke and 
particularly by packing in oil. 

Method oj Packing in 0 ( 7 .—The sardines after proper cleaning are heated 
in oil for the purpose of sterilizing them. Olive oil is usually employed for 
this purpose, though some packers prefer to heat the fish in peanut oil, claim¬ 
ing that it gives them a better color. There seems to be, however, no sufficient 
ground for this claim. The peanut oil is probably used simply because it 
is cheaper. When the fish arc thus sterilized and thoroughly cooked they are 
placed in boxes in the well known manner in which they are found and 
covered with oil, sealed, and, if necessary, again sterilized in order to prevent 
decomposition. Olive oil is the oil usually employed for packing purposes, 
though chea]>cr grades of edible oil are very commonly found in sardines. 
The substitutes for olive oils which arc usually employed are peanut oil, 
cottonseed oil, and sesame oil, either single or mixed. When the sardines 
have been previously boiled in a cheaper oil and then packed with olive oil 
the olive oil will be contaminated with the cheaper oil used in the boiling. 

Adulteration o / Sardines .—As indicated above, the chief adulteration of 
sardines is in the misbranding respecting the nature of the fish and the oil 
used in packing. X young herring packed in the manner of a sardine properly 
demands a special label instead of the word “sardine/’ alone. A difference 
respecting the misbranding in regard to the oil employed is avoided by the 
statement on the package of the character of the oil used. The phrase “ Sar¬ 
dines packed "in oil” should be construed always to mean in the highest grade 
oil, that is‘, olive oil. This phrase, however, is usually employed when inferior 
oils are used. Inasmuch as oil is not the name of any individual product 
but of a large class of products, including that of both animal and vegetable 
origin, it is generally held that the term “oil” is not a sufficient indication 
* of the character" of the oil used. In all cases the packages should designate 
the special kind of oil used in the preparation. The addition of chemical 
preservatives to sardines in so far as the author knows, is not practiced, at 
least not to any appreciable extent. 

The French Fisheries .—The sardine fisheries in France are mostly off the 
coast of Brittany, and arc subject to many very serious fluctuations. For 
instance, the present year, 1906, has been one of disaster to the French fish¬ 
eries. What is the cause of the disappearance of the pilchard (the true sardine) 
's not known. The fishermen think that large fish have driven the small ones 
either into the Bay of Biscay or the Mediterranean, or even to the west shores 
of Africa. The fish are thought to originate in the Mediterranean, and their 
nam.e is derived from the fact that they were originally found in great quantities 
off the coast of Sardinia. 'When the spring comes and the fine weather is estab¬ 
lished they migrate first along the coast of Spain, finally reaching the French 



SHAiJ. 


141 


coast some time during the month of May. By this time the young fish ate 
nearly grown to a proper size for catching. The fishing, however, does not 
really begin until July and is usually finished by November. The little town of 
Concarneau is the seat of these fisheries. About two thousand small Ixiats 
go out from this town and at or near this place are also the large canneries 
and packing establishments. The fishing grounds are about five miles from 
the coast and the small boats sail out from two to four o’clock in the morrting. 
The fishing is by means of nets and a very important part of the work is the 
spreading of the bait upon the surface of the water to attract the fish. The 
principal bail or toque is the roe of the cod, which sometimes rcai hes a price of 
$60 |>er barrel. Sometimes a single boat will use from 30 to 40 barrels of bait. 
Only the most skilled fisherman, usually the master himself, is allowed to 
distribute this precious material. As many as one hundred thousand fish 
have been caught in the net, though this magnitude of catch is, of course, 
exceptional. When the fish are brought ashore they are counted into baskets, 
about 200 to a basket, and those unfit for use are thrown out. They are taken 
to the canneries as quickly as possible to lie cleaned, Imiled, dipped in oil, and 
then hermetically scaled in a tin in which they are sent into commerce. 

Adulteration.—Thu chief adulteration of sardines is found in misbranding 
as to country of origin. The Frenc h catch has the highest reputation of any 
in the world and for this reason the label is often made to represent the fish 
as of French origin when in reality they are caught on the shores of Spain 
or of other countries. Formerly the fish were brought in great numliers from 
the Spanish coast into France. They were naturally much* deteriorated 
in transit. Nevertheless they were tinned and marked as of pure French 
origin. This practice has now been forbidden by law in France. The 
Norwegian fish known as Spriitten (sprats) on the German and Holland coasts 
are packed as sardines and sent into this country as sardines. 

Scup. —The scup is a fish (family Sparidce) which is taken in great abun¬ 
dance on bur Atlantic coast in the sammer and autumn and is brought in im¬ 
mense quantities to the market. The pro|>er name of the fish is .Slenolomut 
chrysops. 

Composition .— 


Water, . 
Protein, 

Fat. 

Ash,... 


Fhwch. 


74.99 percent 
18.52 “ 


D«y. 


75«t3 percent 
19.25 “ 

5 -<H “ 


The flesh of this fish is a better balanced ration than that of the red snapper, 
the proportion of fat being much larger.. 

Shad.— One of the most important food fishes on the Atlantic coast is 
the shad. It is found along the whole Atlantic coast, coming into fresh water 
for spawning, where it is caught for food purposes. The shad begin to appear 
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in the streams of the south Atlantic coast early in the wintei and as the spring 
advances they go northward. They appear in the Potomac in April and May, 
an^ later in the Delaware and Connecticut rivers and other fresh-water streams 
further north. The fish is, therefore, to be had fresh upon the market over a 
long period of time. The common shad is known scientifically as Alosa 
safidissima (Wilson). As a result of the work of the U. S. Bureau of Fisheries 
the’shad has been introduced into the waters of the Pacific coast where none 
was found originally. The shad fry were first introduced into the Sacramento 
river and afterward into the Columbia river. The environments on the 
Pacific coast were found congenial. The fish soon found grounds on which 
they could spawn, and they have spread over almost the entire length of the 
Pacific coast. It has, of late, become a very common and abundant food 
fish on the Pacific coast and has lost none of its palatability by transplant¬ 
ing. Science har, not been able to ascertain anything of very great interest 
respecting the life of the shad in the sea. When they leave the rivers they 
practically disappear, and are not known again until the next spawning 
season returns. For spawning purposes the shad prefer a water temperature 
of from 55 to 65 degrees. Whenever the temperature goes above the latter 
figure they begin to disappear. The males and females go in separate schools. 
The males usually precede the females. It is stated by Jordan and Ever- 
mann that of 61,000 shad received at the Washington market from March 
19 to 24, 99 percent were male. As the season advanced the males became 
very much less frequent and at the end extremely scarce. The U. S. Bureau 
of Fisheries has taken especial pains to increase the number of shad in all 
waters. f)uring the spring of 1900 there were artificially planted in the Atlantic 
coast streams over 340,000,000 young shad. One fish often contains as 
many as 150,000 eggs. The average number, however, is about 30,000. 
Shad roe is the most valuable part of the fish and brings a much higher price 
in the market than an equal weight of fish itself. Planked shad is one of the 
greatest delicacies of the Washington markets. At Marshall Hall, opposite 
Mount Vernon, there are given a great many shad bakes during the season. 
Oak wood is placed in long lines and burned,—oak planks are set up on each 
side of the line of burning wood, inclined at an angle of about 60 or 70 degrees 
On these,oak planks the shad are cooked, held usually by driving a nai 
through the head,—the cut surface being exposed to the heat of the burning 
fire. In addition to being cooked in this way the fish absorbs a small amoum 
of the empyreumatic odors of the burning wood. During the baking th< 
shad are treated from time to time with melted butter. There is no othei 
way which a shad can be cooked which renders it so delicious as by this primi¬ 
tive method. The shad, from an economic point of view, is third in impor¬ 
tance in the United States, only the salmon and the cod exceeding it in value. 
The annual catch of shad on the Atlantic sea coast numbers from 10 to 30 
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trillion, weighing from 40 to 60 million pounds and worth from one and one- 
talf to two million dollars. 

Composition 0/ Shad .— 

Fiwsh. Dxx. * 

Water,.70.63 percent 

Protein,. 18.56 “ 64.36 percent 

Fa' . 9-47 “ 3 X- 9 .t " 

Ash. 1.35 “ 4.6a “ , 

Of the whole weight of shad the average edible portion amounts to 53.35 
percent, and the refuse, counting the bones, skin, and entrails is 47.65 per¬ 
cent. 

Shad Roe. —The eggs of shad, as has already been mentioned, are regarded 
as the most valuable portion of the fish. Roe shad also arc more highly 
prized as a food fish than the male shad. As a result, roc shad sell for 
a much higher price on the market than the male shad. The eggs arc quite 
small, and as has already been said, occur in immense numbers, the average 
number to a fish being about 30,000. 

Composition of Sltad Roe .— 

Water.71.2 percent 

Protein,.23.4 “ 

Fat,. 3.8 “ 

Ash,. 1.6 “ 

• 

Aside from the water of the roe, it is noticed that by far the most abundant 
component is the protein. This, of course, is what would be ex|tected of an 
egg product. The protein is a little more than six times as greSt as the fat. 
The ash contains large quantities of phosphorus, which exists in the original 
egg, largely in the form of lecithin, in which state it is regarded as most 
valuable for nourishing the phosphatic tissues of the brxly. Shad roe is eaten 
almost entirely in the fresh state. It does not produce a pickled or cooked 
product of anything like the value of the sturgeon eggs. So far as the author 
, knows no form of shad egg preparation similar to caviar is on the market. 

There are three species of shad in America, but the only one of great im¬ 
portance is the common Atlantic shad which has been described. 

The Sheepshead.—This abundant and important food fish exists in large 
numbers along the Atlantic coast. It also belongs to the Sparidte ambits scien¬ 
tific name is Archosargus probatocephalus. This species is found from Cape 
Cod to Texas. It is especially found in the vicinity of oyster beds, where it is 
destructive to the oysters. It is quite abundant in the Indian river, being, next 
to the mullet, the most frequently found fish in those waters. Though strictly 
a salt-water fish, it often runs up into freijji waters. The fish is distinguished 
by the number of broad silvery colored bands extending around its entire body. 
The average weight of the sheepshead is three or four pounds, though oc¬ 
casionally a fish three or four times that size is captured. 
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Composition of Sheepshead .— 

Water,. 

Protein,. 

Fat. 

Ash. 


FarsH. 


75-55 iw«nt 
19-54 “ 


Day. 


83.47 percent 
> 3-59 " 

5-'4 


The Smelt. —The smelt belongs to a family which has a number of species, 
sonte of which are very abundant in Europe, where they are highly prized 
even to a greater extent than in this country for food. The smelt is a small 
fish, very long in proportion to its breadth. The American smelt ( Osmerus 
mordax) is found very abundantly on the Atlantic coast north of New York. 
Although a sea fish, it often enters rivers and becomes landlocked in lakes. 
It is found abundantly in Lakes Champlain and Memphremagog and many of 
the New England and Nova Scotian lakes. The smelt in early times was a 
very abundant fish. 

Composition of the Smelt. —Edible portion: 


Frfsh. Dry. 

Water,.70.16 percent 

Protein.17.37 “ 84.31 percent 

Fat,. 1-79 “ 8.65 “ 

Ash. 1.68 “ 8.16 “ 


These data show that the flesh of the smelt is very rich in protein, the fat 
falling to a very small proportion of the total edible substance. 

Spanish Mackerel. —This is a very highly prized fish and is eaten largely 
in the fresh state along the Atlantic coast. Its scientific name is Scombero- 
tnorps maculatus. The catch is subject to great variations. In early years 
the Spanish mackerel was scarcely known on our coast, but in the last forty 
years it has assumed considerable importance. Although more abundant 
than formerjy it still commands a very high price. The weight of the full- 
grown mackerel is usually from five to eight pounds, though occasionally very 
large individuals arc taken. Jordan and Evermann speak of one which was 
41 inches long and weighed 25 pounds. 

Composition. —Edible portion: 


Fresh. 

Water,.68.10 percent 

Protein,.20.97 “ 

Fat v . 0 43 " 


Ash,. 


i- 5 ° 


Dry. 

67.25 percent 
39.56 “ 

4.71 


In this fish it is seen that the fat is a little less than one-third the quantity 
of the protein. 

Sturgeon.—The sturgeon belongs to the family of Acipenseridse. They 
are large fishes frequenting the sea and also the fresh waters of northern regions. 
Most of the species are anadromous, entering fresh water and ascending the 
streams in spring. There are two genera, belonging to this family and ao 
species that are well defined, although about 100 nominal species have been 
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described. The white sturgeon or Oregon sturgeon is found on the Pacific 
coast from Monterey north to Alaska. It ascends the large rivers during the 
spring, notably the Sacramento, Columbia, and Fraser rivers. Some of tjjem 
are very large and their value for food and commercial purposes has only been 
lately recognized. They are principally valuable, however, for their eggs 
or roe, since it is from the eggs of sturgeon that caviar is made. The roe in 
the fresh state is worth from 25 to 30 cents a pound. The fresh fish arc frozen 
and shipped to Eastern markets. 

The common sturgeon (Acipcnser sturio ) frequents the east and north 
Atlantic coast and ascends the rivers in the spring, especially the Delaware. 
The quantity of sturgeon taken, however, has constantly decreased for several 
years. The principal part of the caviar made in the United States is procured 
from the common sturgeon and the Lake sturgeon, which is found in the Great 
Lakes, the upper Mississippi Valley, ami the Dike of the Woods. 

Preparation oj Caviar .—After the eggs have been removed from the fish, 
thev are placed in large masses upon a stand, the top of which Is formed of a 
small-meshed screen. On the under side is placed a zinc-lined trough, 
about 18 inches deep, 2 feet wide and 4 feel long. The operator gently rubs 
the mass of eggs back and forth over the s< recn, whose mesh is just large enough 
to let the eggs drop through as they are separated from the enveloping mem¬ 
brane. They thus fa 14 into the trough from which they are drawn off Into 
tubs through a sliding door in one end of the trough. After all the roc has 
been separated, the tub is removed and a certain proportion of the best Lune- 
berg silt is added and mixed with the eggs by careful stirring with the lujnds. 
This is the most delicate part of the whole process, and the best results can 
be obtained bv that proficiency which comes from long esperiem e. After 
adding the salt, the eggs at first heroine dry, but in 10 or 15 minutes the salt 
has drawn from the eggs their watery constituents and a copious brine is 
formed, which is paired off when the tub Incomes too filll. The salted 
, eggs are then poured into fine-meifhed sieves which hold about 10 pounds 
each, where they are allowed to drain for 8 to 20 hours. The eggs have now 
become the caviar of commerce, which is put in casks or cans of various sizes. 


Composition oj the Flesh oj Sturgeon. — 

Kkfmi 

.78.71 percent 
.17.9* 44 

. 1.90 “ 

. 1-43 “ 

Dkv. 

• 

85. W indent 

8.90 44 

O.72 44 

Water,. 

Protein,. 

Fat. 

Ash. . . , .. 

Composition oj Caviar.— 



Water,. 

Protein. # . 

Fat,.. 

Ash,.*. 

Undetermined,. 


.66.05 

' 's-v; “ 

. 7.26 “ 

• . 5-35 “ 


Of the ash, 6.16 parts ofithe 7.26 present are common salt. 
11 
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Composition of the Eggs of Fish.— Attention has been called to the 
valuable food properties of the eggs of fishes. The roe of a number of fishes 
is qplebrated both for flavor and food value. The two most important roes 
are those of the sturgeon, used in the manufacture of caviar, and the roe of 
shad, used principally in the fresh state. 

Composition of Roe. —The composition of shad roe, fresh sturgeon caviar, 
and pickled caviar is given in the following table: 



Water. 

| Protein. 

Fat. 

! Ash. 

Shad roe. 

Percent i 

• 

Percent 

Percent 

Percent 

7 >-i 5 

23.44 

378 

1-53 

Fresh caviar,. 

St >-07 

27.87 

2.85 

2.31 

Pickled caviar. 

50.92 

27.92 

t. 3-59 

7-57 


The above data show a marked difference between the composition of 
shad roe and sturgeon roe, the latter being very much richer in fat and also 
containing a greater quantity of ash. The large quantity of ash in the pickled 
caviar is doubtless due to the common salt used in the curing. There is 
not a very great difference between the composition of the roe and that of 
the flesh of fish. The roe is essentially a nitrogenous food, also with a 
considerable quantity of fat and with a certain amount of mineral matter. 
It contains less water than the flesh of fish, and, therefore, pound for pound in 
the fresh state has a larger quantity of nutrients. Otherwise, for food pur¬ 
pose^, there is but little difference. It is doubtless true, however, that the 
mineral matters of the roe are somewhat different from those of the flesh 
of fish in containing a larger quantity of organic phosphorus in the form of 
lecithin. 

Striped Bass. —The striped bass or rock (Rocais Hneatus) is a fish of the 
family Serranidhe and quite common in the Potomac. It occurs commonly 
around the Atlantic coast. Its scientific bame is Roccus lineaius. It is taken 
in all waters along the coast from the Carolinas to New England, and espe¬ 
cially near the mouth of the Potomac and in Chesapeake Bay. It is a fairly 
common as well as one of the best food fishes at Washington and in many of 
the fish markets on the Atlantic coast. 


Water, .. 
Protein, . 

Fat. 

Ash, .... 


Fsesh. 

77.70 percent 
18.3, “ 
2.83 “ 

1.16 ** 


Dry. 

83.28 percent 
12.50 “ 

5.22 “ 


Sols. —The term “sole” is applied here to certain species of flounders and 
the two terms axe sometimes used synonymously. The true soles, however, 
of which there are several species, belong to a distinct though closely related 
family. The species of flounder to which the name “sole” is generally given 
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in Eopsetta jordani. It occurs along the Pacific coast from Monterey to Puget 
Sound. Large numbers are taken in Monterey Bay. The average weight 
of this “sole” is about three pounds. It is highly esteemed as a food fish. 
They are dried in great numbers by the Chinese, who suspend them by strings 
on a frame placed on the roofs of the houses, where, after they become dry, they 
strike against each other when moved by the wind, producing a sound which 
is something like that emanating from the leaves of a forest. 

TautOg.—The Tautoga onitis is one of the wrasse-fishes (family Labrida') 
and is abundant along the Atlantic coast from New Brunswick to the Carolinas, 
East of New York it is commonly called the “tautog.” On the New York 
coast it is known as “ blackfish,” and further south as the “oyster fish.” 

Tilefish.—The lilefish is interesting not because of its high food value but 
because of the fact that it was discovered by accident in 1879 when a fisherman 
off the coast of Nantucket captured 5000 pounds of a fish which was new to 
him. The species was also new to science. This fish disappeared as suddenly 
as it came and no more were caught until 1892. Since then they have been 
taken rather frequently. The tilefish reaches a length sometimes of three feel 
and a weight of 30 pounds. It is pronounced by experts to be the equal of the 
pompano. 

Trout.—Trout, of which there are many s|>ccies, arc greatly prized loth 
on account of their valise as game fishes, affording sport for anglers, and be¬ 
cause of their high palatable qualities. They belong to the same family as the 
Atlantic salmon and often it is difficult to distinguish by ..ny of its common 
characteristics a trout from a salmon. This is espc< tally true of trouj of 
western America. The species of trout which are most highly prized on the 
Pacific coast are the cut-throat trout (Salmo darkii), the rainbow trout (Stihno 
iridens), and the steel-head (Salmo gairdneri). The familiar si^er trout of 
I-ake Tahoe is another closely related species. They are distinguished by a 
remarkable system of sjjots of a circular form, black in color, and of varying 
% size. The Lake Tahoe trout which is'commonly secured is not the same as the 
silver trout of Lake Tahoe but is of a little different character, and is also 
known as the Truckec Trout, “Pogv,” and “Snipe.” It readies a weight of 
from three to six pounds and is sometimes served on the dining cars of the 
Central Pacific Railway, in running through Idaho and into California.* Various 
fcther species of the trout are found in Utah, in the Rio Grande a«id the Colo¬ 
rado, and in the lakes of Colorado. Perhaps the most imjiortant of these is the 
steel-head trout occurring along the Pacific coast The rainbow trout is also a 
fish that is highly prized along the Pacific coast. The brook trout of western 
Oregon is also an important fish. 

The Trout oj the Great hikes .—The fish known as trout in the Great Lakes 
belong to a different genus from those already mentioned, namely, genus 
Cristivomer. It has, however, the typical spots, which are of a grayish color 
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instead of red or black like those of the other trout which have been 
mentioned. 

The principal species which abounds in the Great Lakes is the Mackinaw 
trout (Crislivomer namaycush). It is also found in the large lakes from Maine 
westward to the Pacific ocean and even to northern Alaska. This is the largest 
species of trout. The average weight of the fish probably does not exceed 15 
or 20 pounds. ‘Individual examples have been found weighing over 100 
pounds. There is only one common fish which exceeds it in weight, namely, 
the sturgeon. Next to the white fish it is the most important commercial fish 
of the Great Lakes. The supply of lake trout has been diminishing and the 
price increasing for several years. The spaw ning season of lake trout begins 
in September and continues until December. 

Composition oj Lake Trout .— 


Frfsh. Dry. 

Water,.60.14 portent 

Protein, .18.22 “ 60.10 percent 

Fat, .11.38 “ 36.80 “ 

Ash. 1.26 “ 4.90 “ 


Composition oj Brook Trout .— 


I'KhslI. I)RY. 

Water,.77.72 percent 

Protein,.18.07 M 86.62 percent 

Fat,. 2.10 V 9.16 “ 

Ash,. 1.21 “ 5-.W “ 


The above data show that lake trout has a flesh whicn approximates in 
composition that of Pacific salmon, being quite rich in fat, while the brook 
trout has a composition more like the Atlantic salmon, being very rich in pro¬ 
tein and poor in fat. Trout of all kinds are used practically in only a fresh.state. 
The catch is not large enough to warrant the establishment of canning fac¬ 
tories and all that are caught in the northern and central northern lakes and 
streams find a ready market in a fresh state at much more remunerative prices 
than could be obtained by canning. It is always a fortunate circumstance, 
when the condition of the catch and of the market are such as to enable the 
fish to be eaten as fresh as possible from the water. Fish is a kind of food 
which is never improved by keeping in any way and is at its best the minute 
the fish te taken from the stream. The brook trout do not belong to the same 
genus as the lake trout but to the genus Salvelinus. They have a general 
, resemblance, however, to that genus. As a fish to be caught by the hook and 
as a victim of sport the brook trout perhaps occupies the highest place among 
the fish of the country; especially is it sought for in the mountain streams, and 
it occurs in most parts of the northeastern United States. It extends from 
• Maine to northern Georgia and Alabama; especially in the Appalachian Moun¬ 
tains and west through the Great Lakes to the Mississippi, while in Canada it 
is found from I-abrador to the Saskatchewan. 
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The brook trout has been Especially cultivated by the l T . S. Bureau of Fish¬ 
eries and introduced into waters in the United Stales where it is not found 
naturally. The season for spawning for the brook trout is in the autumn, 
when the water is growing colder, and continues from August to December, 
according to the latitude. In spawning time the trill tome up into the 
smallest parts of the stream where shallow water can lie found. The yggs 
remain until the next spring, when they arc hatched. The brook trout 
caries greatly in size, according to the magnitude of the stream. In the 
small streams it weighs often less than f pound, while in large streams it 
weighs 2 or ; pounds. The large trout has almost disappeared from the 
small streams as a result of the activity of fishermen. 

There are many other species of trout which are known in different parts 
of the country. For instance, the Dublin l’ond trout of Dublin Pond, N. H., 
the Dollv Y.irden trout in the northern Pacific states and Alaska, the Sunapce 
trout in the northeastern states, and the lllucb.itk trout in Maine. These 
fishes all hace practically the same quality, carting only in minute details, and 
luce the same calue as a food. 

Turbot. -A species of halibut known as (ireenland halibut (Rcinhariltius 
liippagfos\oide\) is also known as turbot in Ibis country. It occurs chielly 
off the coast of (Ireenland, and is taken in the very coldest part of the year. 
The I ; .uro|K i an turbot is ' P\dta maxima 

Weakfish. -The weak fish belongs to the croaker f.imilc (Sciamichr) and 
has a high calue as a food fish, the flesh being rich ill flat or and ccjc tender and 
easily disintegrated, from which quality it is belieced the name “cveaklrib” is 
clericc<l. The common weakfish is the species Cyniniion r<t;,ili\. It is also 
known in some localities as the squeteague. The lrih is rather long in pro- 
pertion to its breadth and sometimes grows to a large size. Examples weigh¬ 
ing over 25 pounds have been c aptured. Vcrc rarely, licmccer, does a w eakfish 
weigh more than 10 piunds, and the average is perhaps not more than one-half 
that. The cveuktish is, particularly when young, a victim of the blueirih, and 
great numbers succumb to the ravages of its more powerful enemy. The 
weakfish is found ocer the entire length of the Atlantic and (lulf coasts as far 
north as the Bay of Fundy. 'The weakfish sometimes asc ends the tidal waters 
and congregates around the river mouths, where the food is more Abundant. 
While found on the markets in the North, it is more highly Jirized in tlie 
southern markets. 


Composition .— 


Frfsh. 

Water,. *.. .78.97 percent 

Protein.•..17.45 “ 

Fat,. 2.39 “ 

Ash,. 1.19 “ 


l)KY. 


84.63 jierccnt 


S-*4 
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The flesh of the weakfish, as shown by the above data, is one in which the ' 
protein exists in very much greater proportion than the fat. It is not so rich 
in rprotein, however, as some of the other species which have been men¬ 
tioned. 

Whitefish.—This fish occurs in large numbers in all our Great Lakes, and 
is an abundant article of food. Its scientific name is Coregonus clupeiformis. 

It inhabits the whole of the Great Lakes regions from Lake Champlain to 
Lake Superior. It does not occur in very great abundance, if at all, west of 
Lake Superior, although it has been reported to have been found in the fresh 
water lakes both to the north and west of that region. 

The common whitefish prefers the deep water of the lakes, coming only into 
shallow water near the shore at spawning time, which, in the Great Lakes, 
is from October to December, During the months of January, February, 
and March the fishing for whitefish is practically discontinued, since the 
fish at that time have returned to deep water and arc not accessible. 

The size of the whitefish in the Great Lakes is not so great as the extent 
of water would indicate. Probably three pounds would be an average size, 
although the individual fish range from to 6 pounds. The weight rarely, 
however, exceeds 4 or 5 pounds. Occasionally whitefish have been found 
weighing as high as so pounds, but this is very rare. The whitefish reaches 
its full average size about the end of the fourth yeai 1 . The number of eggs 
which are found in the female fish is not so large as in the shad, but usually the 
number does not fall below 10,000 and sometimes reaches as high as 75,000. 
Th&eggs are very small comparatively, and about 36,000 of them make a 
quart. The U. S. Bureau of Fisheries has done a great deal to increase the 
supply of whitefish by planting millions of whitefish fry in suitable water. 

Different ^Species oj Whitefish. —There are many species of whitefish be¬ 
sides the common whitefish which appear in the Great Lakes. Coulter’s 
whitefish is found in the waters of British Columbia, but it is not distributed 
very widely throughout the country. The Rocky Mountain whitefish is very 1 
widely distributed, occurring in all suitable waters from the west slope of the 
Rockies to the Pacific. There is also a subspecies of this fish occurring in 
the headwaters of the Missouri river. Menominee whitefish occur in the 
lakes of New England, New York, and the Great lakes,—it is also known as 
round whitefish, frostfish, shadwaiter, pilotfish, chivey, and blackback. 

Composition of Whitefish .— 


Fxfsh. Dkv. 

Water.69.83 percent 

Protein,. aa.06 “ 76.00 percent 

Fat. 6.49 “ a 1.51 “ 

Ash,. 1.6a “ 3.36 " 







MAUETINO OF FISH. 


«s* 


Average Composition of Fish .*— 

Water. 

Solids. 

Nitrogen,. 

Phosphoric acid,. 

Sulfur,. 

Fat,*. 

Ash. 

Protein,. 


76.06 
* 3-94 
3 - 5 1 
•52 
.24 


percent 

M 

M 

H 

<1 


■ - 4 S 

1.31 
21.93 


if 

if 


Fluorids in Fish.— Nearly all kinds of fish yield a distinct test for fluorin 
which is not to be mistaken for an adulteration. The fluorin is found nor¬ 
mally in the bones of the fish and sometimes in traces in the flesh. The addi¬ 
tion of fluorid as a preservative is highly reprehensible, and its presence is 
indicated by the increase in quantity. 

Marketing of Fish. —In the food act it is provided that no animals shall be 
used for food which have died otherwise than by slaughter. Whether or 
not this would apply to fish is a matter of some doubt. Unfortunately fish, 
as a rule, are allowed to die by being deprived of oxygen, which they get from 
the water as it passes over their gills. The common practice is to take the 
fish for commercial purposes in seines or other gear and allow them to die, as it 
were, by suffocation. The greater number of fish exi>osed upon our markets 
have died in this way and are then packed in ice and kept until sold. The ideal 
way to treat fish would be to transfer them from the seine to a pool of water, 
fresh or salt, in which they are kept alive until they arc wanted for cooking. 
This method is practiced in some very high-grade restaurants and hotels 
where the diner may pick for himself from the pool the fish he desires Jo eat. 
It is evident that for commercial purposes where a cheap food is desirable a 
method of this kind could not be practiced. It is a question which the hygien¬ 
ist as well as the practical man should consider, that is, whether or not it is 
possible to slaughter the fish and, as soon as they are taken, dress them, pack 
their carcasses in ice, and in this way deliver them to the markets. Where 
fish are used for canning or salting purposes they are often slaughtered as soon 
as caught. This is particularly true of herring captured in the Potomac and 
Susquehanna rivers. It is an interesting problem to study whether or not the 
flavor and character of the flesh are impaired by the suffocation process 
subsequent to their capture. In all cases except in cold weather, tie fish after 
capture, no matter whether they are allowed to die by suffocation or slaugh¬ 
tered, should be packed in ice and kept until the market is reached, which 
should be at as early a date as possible. Fish are never so good as when . 
fresh and the fresher the better. 

Cold Storage. —Fish is a product which is often found in cold storage in 
large numbers and kept there for*a long time. The usual problem attending 

* Average analysis of cod, halibut, baa*, etc., used at the hygienic table of the Bureau 
of Chemistry 
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the cold storage of food is even more important when applied to fish. In 
cold storage fish are frozen solid and kept in this state until ready for con¬ 
sultation. Just how long the palatability and wholesomeness of fish can be 
preserved when frozen solid has not been determined. It follows logically 
that the colder the temperature the less the degree of deterioration, but it 
dues not follow logically that this temf>erature can be maintained indefinitely 
without injuring the character of the product. One thing appears to be 
certain, namely, that the consumer is entitled to know whether in any given 
case the fish he purchases is a fresh or a cold storage article. At the present 
time, in so far as I know, there are no national, state, or municipal laws whereby 
this fact can be ascertained. Without raising the question of comparative 
value or palatability there is no doubt but what the consumer is entitled to 
know the character of the fish he purchases. 

Canning Fish. —Allusion has already been made to the practice of can¬ 
ning fish, especially salmon. Great precautions must be used in cases of 
this kind, since fish is a food which tends to develop poisonous principles 
incident to decomposition. Canned fish, therefore, must be thoroughly ster¬ 
ilized so that no fermentative action tending to produce ptomain poison can 
possibly take place. It should be the duty of inspectors of food to frequently 
examine packages of canned fish to determine, first, by the external appearance 
of the can, and, second, by opening a certain number \>f them, whether any 
decomposition has taken place. Too great care cannot be exercised in this 
matter, since dangerous and often fatal results follow the consumption of 
spoiled fish. * 

Drying and Salting Fish. —The preservation of fish by pickling, salting, 
drying, and smoking is a great industry and produces some of the most pala¬ 
table produces. Mackerel, herring, and cod are types of fish which upon 
proper curing make a most delectable dish. Nothing but encouragement 
should be given to industries of this kind, but in order that they may be of the 
most value they should be conducted property with due regard to hygienic 
principles and for the sole purpose of making a wholesome and palatable 
product. 

Adulteration of Fish Products. —Attention has already been called to 
the adulteration of salmon by canning an inferior grade or even a different 
kind of fish under the name of a better species. The same remark may be 
made respecting all fish, hake, haddock, and cusk being often offered as cod. 
In the case of sardines a similar practice Is in vogue, and the small herring 
which are captured off the coast of Maine are often sold under the name of 
sardines. The substitution of one variety of fish for another, however, is 
injurious only in the way of fraud, the substitute fish presumably being of equal 
wholesomeness to the other under whose name it is sold. On the con¬ 
trary, the form of sophistication which permits the introduction of deleterious 



substances into fish food is highly objectionable from the dietetic point of 
view. Following the general principles of nutrition, all chemical, non-condi- 
mcntal preservatives are to be rigidly excluded from fish products. TJlis 
rule excludes boric acid, borax, benzoic acid and benzoates, sulfites, formal¬ 
dehyde, and all other forms of chemical preservatives. 

When fish are [racked in oil the character of the oil used should be made 
known to the consumer. Especially is this true if from the totality where 
the fish is preserved and the general method of [racking the consumer is led 
to believe that a high-grade oil such as olive oil has been used. 

Value of Fish as Food. —From the statements which have been made in 
connection with fish in particular and the analyses which have been given 
it is seen that fish is a food of a [rcculiarlv nitrogenous character. The 
edible [rortions, exclusive of water, are at least three-fourths, and probably 
more, com|rosed of protein. The other edible nutritive product is fat or 
fish oil. The mineral nutrients romjrose the remaining edible [toriinn of 
fish after the protein and fat are considered. The mineral [tortious of fish 
cannot be regarded as not nutritious since they contain phosphoric acid 
and lime, which are essential ingredients of food. The tlesh of fish, however, 
as it has been seen, is not a complete ration, but is lacking in c arbohydrates, and 
for this reason fish should be eaten with potatoes, ric e, or other highly starchy 
foods. The value of fish as a food is unquestionable and its more general 
consumption would doubtless prove beneficial. 

Those who live in the interior of large and extensive regions where fresli 
water fish are not very abundant do not apprec iate the value of fish as jood 
as do those who live upon the coasts washed'hy salt water and never the interior 
fresh waters where an abundant supply of fish is secured. 


SHELLFISH. 

Clams. —Clams are shellfish whirl!, though not so extensively used as the 
oyster, are valued food products. The dams of commerce are of two kinds. 
The s[cedes known as long or soft clam is abundant on lice New England coast, 
and is of considerable commercial importance both fresh and as a canned 
product. This is the dam used at dam bakes, for which the Newjvngland 
coast is famous. Its technical name is Mya arenaria. • 

The other species, the round or hard clam, northward known as qua!iog t> 
is the most common clam of the markets south of New York. Its scientific 
name is Venus mercenaria. 

A very small round clam is known as tha little neck. This has a flavor which 
is extremely delicate and it takes the place, in the warm months, of the blue 
point oyster on the menus of the hotels and restaurants. The clam may be 
considered as a supplemental shellfish to the oyster, being most delicious and 
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most abundant during the closed oyster season. The average weight of the 
round clam is about 60 grams, of which about one-fourth is flesh, one-fourth 
liquid, and one-half shell and refuse. There are many specimens very much 
larger than this but the weight is given for those usually eaten. 

Composition of Clams .—Edible portion: 


Water,. 

Protein,. 

Fat. 

Ash,. 

Undetermined,, 


78.0 percent 
14.86 44 

1.78 “ 

2-49 

2.30 44 


The liquid which escapes upon the opening of the shell is composed chiefly 
of water and salt and its composition is as follows: 


Water. 

Protein. 

Fat. 

Common salt,. 
Undetermined,, 


96.02 percent 

•65 " 

None 
2.81 44 

•52 “ 


The flesh of clams, it is seen, is not very different from that of fish in general. 
It is composed chiefly of water and of the nutrients the protein is the pre¬ 
dominating constituent. The ash content is somewhat higher than is the 
case with fish. * 

If the flesh and fluid substance of the clam be considered together the 
composition of the whole mass is represented by the following data: 


. Water,'. 

Protein,. 

Fat,. 

Ash. 

Undetermined,, 


86.11 percent 
8.71 44 

, 1.01 44 

2.63 44 

i-54 11 


Composition oj Water-jree Substance 0] the Flesh — 


Protein. 

Fat,. 

Ash,. 

Undetermined,, 


69-37 

■ 8-32 
.11.64 
, 10.67 


percent 

«4 


Composition of the Dry Substance oj the Liquid Portion .— 

Protein,..16.37 percent 

Fat,.to “ 

Ash, .70.41 “ 

Undetermined.. ” 

Composition oj the Dry Substance of the Flesh and Liquid Together.- 

Protein. 6a.8i percent 

Fat. 7 - 3 ° " 

Ash,. 18.93 “ 

Undetermined .10.97 “ 
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Th® Lobster (Homarus americanus ).—The lobster is a crustacean which 
occurs along the northern Atlantic coast. Formerly it was so very 
abundant that it was almost a drug on the market. In the last quarter 
of a century the increase in the consumption of the lobster has been 
more rapid than the increased growth, so that the price has become higher 
and higher; and this, to a certain extent, is limiting the consumption. The 
coast of Maine is especially the fishing grounds for the American lobster, 
though it is found much further south and also in great abundance further 
north. The lobster varies greatly in size. The law, at the present time, 
prevents very young lobsters from being sent into commerce. They are 
usually from 10.5 to 15 inches in length, though occasionally examples of enor¬ 
mous size are taken. The edible jxtrtion of the lobster is the liquid and the 
llesh of the body, claws, and tail. Only about one-half the weight of the lobster, 
including the liquid, therefore, is edible. The rest is refuse. In a blister 
weighing a thousand grams (2.2 ]>ounds), fne hundred grams (1.1 pound) 
will (re the average edible portion, and the other half the refuse and loss. 
The average lobster of the present day, jrerhaps, weighs scarcely two pounds, 
though in former times the weight was very much greater because the younger 
and smaller blisters were not sent to the market. The color of the lobster 
as it comes from the water is dark green, almost black at times. Heat changes 
the color of the sheik, so that after ladling or baking the lobster becomes 
red. The flesh of the lobster is decidedly sweet, owing to the large quantity 
of glycogen which it contains. There is only one kind of meat that is eaten 
which approaches the lobster in its content of glycogen, amf that isjiorse 
meat. 

Composition oj the lobster .—Edible portion: 


bursa. J)ry. 

Water,. 84.30 j»errent 

Protein,.11.63 “ 74.06 percent 

Fat,. 1.82 “ 11.62 “ 

Ash,..•. 1.63 “ 10.38 “ 

Glycogen,.62 “ 3.94 *' 


Crabs.—The crab is a shellfish very highly prized along the whole of the 
Atlantic coast. Numerous species of crabs are used for food. These are used 
in two forms—-as hard-shelled or soft-shelled crabs. The species most valued 
is CaUinectcs haslatus. It is very abundant on the middle and* south Atlantic 
coast. Crabs are quite abundant on the Pacific coast also. About 44 pet- 
cent of the total weight of the crab is edible and 56 percent shell and refuse. 
In the edible portion about 77 percent is water and 23 percent solid matter. 

Composition oj the Water-free Substance oj the Crab — 


.72.56 percent 

• a 55 " 

• 13.64 


Protein,. 

Fat. 

Ash,.... 
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The flesh of the crab is, therefore, essentially a nitrogenous food, containing 
only a small quantity of fat. A considerable portion of the ash is common 
salt. 

Crawfish. —The crawfish may lie regarded as a fresh-water lobster. It 
is found practically over the whole of the United States in the fresh waters 
but is not used to any extent for food purposes, except on the Pacific coast. It 
contains even a less proportion of edible matter than the lobster. The refuse, 
shell, etc., form about five-sixths of its weight. In the edible portion the water 
constitutes 81.22 percent, while the solid matters are only 18.78 percent. 

Composition oj the Waler-jree Substance oj the Crayfish .— 

Protein.85.19 jjertent 

Fat,. 2.45 “ 

Ash,. 6.98 “ 

Canned Lobster, Clams, and Crabs.— As in the case of oysters, there is 
a large industry in the United States engaged in the canning of the flesh of 
lobsters, dams, and crabs. The same precautions should be observed in 
the eating of these canned products as those mentioned in the case of salmon. 
Numerous instances of illness and sometimes of death have been recorded as 
the result of eating these canned products which have been imperfectly ster¬ 
ilized. When the flesh is canned immediately after the capture of the animal, 
before any incipient decomposition has taken place and when the sterilization 
is perfect, the canned product can be eaten without fear. Where the health 
of the people, is so seriously involved, the factories where these products are 
prepaved. should lie carefully inspected either by the municipal, state, or 
federal authorities. All material used in canning which is not perfectly 
fresh from the water is to be rejected and the processes employed in the 
preparation and sterilization must be those which will effectively secure a 
• complete immunity from subsequent fermentation and the development of 
ptomain products. 

Composition oj Canned Lobster (Pry Substance).— 


Protein,.81.46 percent 

Fat. 4.64 “ 

Ash.11.23 “ 


As seen from the above the composition of the dry substance in canned lobster, 
except content of water, is not perceptibly different from that of the fresh 
jample. 

Composition oj the Dry Substance oj Canned Crabs .— 

Protein,. 79.10 percent 

Fat,. 7 -SS “ 

Ash. 9 -w “ 

Shrimp (Crangon vulgaris ).—The shrimp is a highly valued article ol 
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food, especially when it can be had fresh or properly canned. It has been a 
practice to ship shrimps in bulk preserved with sulfites or Iniric acid. This 
is a most reprehensible form of adulteration. 

Canned Shrimps.—In the total dry edible jxirtion, including solids in 
the liquid contents of the can, are found: 

Protein,.S(» So jkti rnt 

I . * 14 “ 

('rude ash.S S4 “ 


In edible jHirlion (llc.sh plus liquids): 


Water. 

Water-free substance,. 

Protein,. 

Fat,. 

(’rude ash,. 

Extractives,. 

Nitrogen. 

Total edible portion,. 


. 70.80portent 
20 " 

• “ 

. 1.00 “ 

• *- 5 s “ 

. 0 3 \ “ 

. 4 06 “ 

.10000 “ 


The above data show that the shrimp in the canned state lias less water in 
it than in the fresh state, and contains one-fourth of its weight of protein. 

Aquatic Reptiles.—All forms of turtle may be used for edible purposes, 
both of the fresh-water and salt-water species. Both the turtle and terrapin 
are amphibious animals; that is, they can live either in the water or on the 
land. Among the turtles the marine variety known as the green turtle is most 
highlv prized for food purposes. Its Latin name i~ Chchnui myi/ov. It grows 
sometimes to an enormous size, weighing several hundred pounfh, and speci¬ 
mens weighing 50 and 100 pounds are not unusual. It is utilized chiefly for 
making soup, and green turtle soup i» considered of high quality by ev|ierls. 
The tle-li is also edible, and in the making of some varieties of green turtlesoup 
pieces of the tlesli arc included. 

Composition oj the Green Turtle. —The edible portion of the green turtle 
has the following eom|>osition: • 

Water.70 ;R jkti rnt 

Protein.. . .... ... .. 10 ftl 

Fat. .SI “ 

\sh. . . i -’s “ 

The edible jHirtion of the green turtle is not very large in poison ion to 
its weight, as it forms only from 20 to 24 percent of the whole weight of 
the turtle. * 

Among the reptiles there are several aquatic species which arc used as food. 
The most noted of these is the diamond-back terrapin, which is found in the 
salt-water bays, lagoons, and marches of our Atlantic coast from New Jersey 
to Texas. Its center of greatest abundance is in Chesapeake Bay. There is 
no fish or other water animal tha' hae a higher value for edible purposes than 
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the terrapin. The extreme delicacy of its flavor, the richness of its aroma, and 
its easy digestibility give to it a rank which perhaps no other usual food product 
possesses. In addition to this the increased scarcity of the terrapin, especially 
the more famous variety of it, namely, the diamond-back,- has gradually in¬ 
creased the cost until at the present time the terrapin is eaten only by the rich. 
In the United States it exists along the whole Atlantic coast from New York 
southward and also along the Gulf coast. Formerly it was most abundant on 
the Maryland coast, but the nearness of this field to the great markets of the 
country has resulted in such a depiction of the stock as to make the terrapin 
very scarce.. Many attempts have been made at artificial growing of terrapin 
and these have been more or less successful, but have not met with the pro¬ 
nounced success which was expected. The enclosure in which the terrapin 
are kept, viz., the “crawl,” is a feature in the artificial cultivation or breeding 
of these marine vertebrates. It is to be hoped that greater success in the future 
will attend the artificial breeding of terrapin, since the natural stock seems well 
on the way to extinction. 

Composition of the Terrapin .—Edible portion: 


Fresh. Dry. 

Water,.74.47 percent 

Protein.21.23 “ 83.13 percent 

Fat,. 347 “ 13-50 “ 

Ash,. 1.02 “ 3.99 “ 


The Mussel.—' The mussel may be described as a fresh-water oyster. 
It occurs in almost all parts of the United States in the fresh waters and in 
exterhal "appearance resembles to. some extent the oyster, but the shell is 
usually smoother. In the mussel is often developed concretions of the 
carbonate of lime in a particular form known as pearls. In fact the chief 
value of the ‘mussel is in the supply of pearls which they furnish, since their 
” flesh, although often eaten, is not considered very palatable nor desirable. 
Pearls may be found in mussels in every locality, but in some regions they 
are more abundant than in others,—for instance, the mussels of Wisconsin 
are especially noted for the occurrence of the pearls. Pearls are also fre¬ 
quently found in oysters, but by no means so frequently as in the mussel. 

Composition oj the Mussel .—The edible portion of the mussel forms about 
one-half fts weight. 


Water,. 

Protein,. 

Fat. 

Ash. 

Undetermined,. 


78.64 percent 
.12.51 “ 

. 1.67 “ 

,7, •< 


Oysters. —Oysters belong to a class of animals known as mollusks. 
They grow in salt or brackish water and are found along almost the whole 













»{ the coast of the United States. They exist in the greatest abundance 
ilong the coast in the vicinity of Long Island Sound, Norfolk, Virginia, along 
ihe coast of the Gulf of Mexico, off the coast of Mississippi, 1 -ouisiana, and 
Texas, and along the Pacific coast from San Francisco to the northern limits 
of Washington. 

Size .—The size of an oyster depends greatly upon its food and also upon 
its species. There are some varieties which at a given jieriod of growth 
are naturally very much larger than others. The larger variety grows near 
Norfolk and along the Gulf coast. A smaller species is especially abundant 
on the Pacific coast, though a numlier of very large specimens of oysters 
have lieen found on that coast. 

Age. —An oyster is eaten at any time after two years. Oysters, however, 
three or four years old arc, perhaps, in all reflects the Iicst. The age is 
determined largely by the appearance of the shell, experts being able to 
practically determine the age of an oyster by an examination of the shell. 

The oyster grows within a shell which is comjiosed almost exclusively of 
carlionate of lime. The periphery of the shell is ovoid in shai>e, irregular, 
and the surface, especially of old oysters, is corrugated, rough, and unattractive. 
The interior of the shell is smooth and generally while, but sometimes has 
a blue or reddish tinge. The shells of edible oysters vary in size from a to 
6 inches in length and from 2 to 4 inches in width. The oysters sold in the 
market are known by various names, usually derived from the location from 
which they come. A small variety distinguished by a blue color on the 
inside of the shell is known as blue points. The real blue ]ioinft come only 
from Long Island. Another variety named Rockawav is also a Long Island 
variety, and should come ext lusively from Rockawav or vicinity. Shrewsbury 
is another highly prized variety from the neighborhood of Shrewsbury, New 
Jersey. Buzzards Bay, James River, Norfolk, I.ynnhaven, Rappahannock, 
Stony Creek, Saddle Rock, etc., are names commonly found in the trade. 

, Unfortunately, the name of the location is not always an indication of the 
actual source from which the oysters may have come. For instance the term 
“blue point” is now very commonly given to small oysters not exceeding 2 
or 2j inches in length with a corresjKindingly diminished breadth. On 
the contrary “saddle rock” is a name given to very large oysters mat¬ 
ter from what region they may come. It is a common practice to separate 
the oysters taken from one location into groups of similar size and attach to 
each group a special name which may or may not lie indicative of location. 

Cultivation of Oysters. —The natural beds of oysters are rapidly exhausted 
by the free fishing which is in some cases allowed, and the supply must lie 
kept up by proper cultivation. Oyster fanning has become a great industry 
along all parts of the coasts where the conditions are well suited to culture. 
The ideal conditions are inlets where the oysters are protected-from the action 
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of ocean waves and where abundant food can be derived from the low marshy 
grounds in the vicinity. The laws in force in the states protect the oyster 
farms from poachers and deeds are given for oyster beds which are beyond 
thciowwatcrline. Theconditionsofculturevary in various states. Thepublic 
beds are also protected by law in many states and incipient war is sometimes 
carried on between the authorities of one state and the poachers from other 
states. Maryland, especially, has laws of a very strict character respecting 
the taking of oysters, and the state furnishes armed forces for the protection 
of public beds. 

Season jor Oysters .—The liest season for oysters on the Atlantic coast of 
the United States extends from September first to May. These dates 
may also be applied to oysters of the Gulf and Pacific coasts. It is com¬ 
monly said that all months which have an “R” in them are suitable for 
eating oysters. In point of fact oysters are eaten the year round, especially 
on the Atlantic coast, though to a very limited extent during the spring and 
summer months. Those who own their own oyster beds are privileged to 
take oysters at all seasons, and it is not unusual for a restaurant to furnish 
oysters during the whole year, those in the closed season being derived from 
private beds. 

IAje oj an Oyster .—After an oyster is taken from its bed it may be kept 
alive for a long time at a temperature which does nut rise too high nor sink 
too low. The best temperature for keeping oysters alive is about 40 to 50 
degrees Fahrenheit. The oysters should be protected from the sunlight 
by a propel* covering in a cool place and kept moist with sea water or brine 
which is sprinkled over them in such a way as to come in contact with each 
oyster in the heap. Oysters kept under these conditions often remain in an 
excellent state for consumption for a week or ten days or even longer. If 
such conditions are maintained oysters may lie shipped in bulk to all parts of 
the countVy in cars kept cool, and this is the best way in which to distribute 
oysters for consumption in a fresh statc» 

The treating of oysters with fresh water in order to swell them and thus 
make them appear larger and plumper than they really are is a treatment 
which is reprehensible in every respec t. Not only does it deceive tiie customer 
in regatjl to the size of the oyster but it deprives the oyster of its proper taste 
and flavor. .“Soaked” oysters quickly lose their flavor, whereas the oysters’ 
kept as above described and sprinkled with brine retain their natural flavor 
and odor. The objection to the transjxirtation of oysters in this way is that 
the shell usually weighs many times more than the oyster and the same rate of 
freight must be paid upon it as upon the oyster itself. Nevertheless, the 
fact remains that fresh- oysters are best immediately after removal from 
the shells. As soon as the shell is removed and the oyster killed by this 
removal it begins to deteriorate and in a short time its flavor and aroma are 
impaired. It is a common practice in many cities, even where oysters are 
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delivered fresh daily from their beds, to open large quantities of them and pul 
them in tubs and sell diem from these tubs to customers. It thus happens mat 
customers often buy oysters that have been opened 14 hours or more and which 
are naturally of a very inferior flavor. Strict regulations in regard to the use 
of fresh oysters, favoring their being opened when they are ready for consump¬ 
tion or requiring that they should be kept in a condition of palatabiiity and 
properly cooled until ready for consumption, should be observed. 

Shipment oj Opened Oysters .—Opened oysters are shipped extensively to 
all parts of the country. After removal from the shell the oysters are washed 
to remove the natural water, since this becomes ropy during shipment. They 
are then packed in wooden tubs of various sizes, a piece of ice added, covered, 
and delivered to the fast express or freight service. The shipment of shucked 
oysters to which water has been added either directly or in the form of melted 
ice is deemed unlawful, because a substance, «., water, has been mixed and 
packed with the oysters so as to reduce or lower or injuriously affect the quality 
or strength. It is highly advisable to ship shucked oysters surrounded by 
ice but not in contact with it. Oysters thus shipped retain their flavor and 
palatabiiity to a remarkable degree and are not contaminated by ice. 

Proportion of SheU and Oysters .—The following illustration (Report of the 
U. S. Commissioner of Fish and Fisheries for 1888, page 784) shows the 
relative proportion of the flesh, liquid, and refuse for two or three varieties 
of oysters: 

Name: Oysters (“East Rivers”). 

Locality: Cow Bay, Long Island Sound, New York. 

Received: April 8, 1881, from E. G. Blackford. 

Description: Length, 2$ to 5$ inches; breadth, 1} to 3$ inches. 


Weighings in Preparation for Analysis. 



Gums. 

Lbs. Ox, 

PstOtJfT. 

Flesh,. 

. 558-0 

1 3.6 

ioi»7 ' 

Liquid,. 

Refuse (shells, etc.),. 



10.01 

..4,284.7 

9 7 -» 

78.86 

Loss,. 

. 47-3 

.. 1.7 

.86 

Total, 51 oysters,. 


II 15.6 

100.00 


Name: Oysters (“Sounds”). 

Locality: Princess-Bay, Staten Island, New York. 

Received: November 30, 1881, from Dorlon & Shaffer, New York City. 
Description: Thirty oysters in shell. 


Weighings in Preparation for Analysis. 

Gums. Lbs. Oz. 

Pksckni. 

Flesh,. 

. 3840 

>3-5 

*.4 

Liquid,. 

Refuse,... 

. 436-0 

.. I54 

* 9-35 


8 6.6 

81.87 

Loss,. 


.. 0.9 

o-54 

Total, 30 oysters, . 


10 44 

100.00 


The above data show that for 100 pounds of shelled oysters only about 
o pounds of meat are found. There is also about 10 pounds of liquid or 
nice that escapes when die oyster is opened. There is an average of 80 
ounds of shell and other refuse. When it is remembered that, as will be 
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Hbown fa the table given below, in 10 pounds of the meat there is over ; 
percent of water it is seen that the actual nourishment contained in x< 
pounds of oysters is reduced to a little over i pound. There is a gener 
opinion that oysters are a very nutritious food and this is true in so far as tl 
nitrogenous element of food, that is, the protein, is concerned, and in propo 
tion to the quantity present. As a nourishing food the oyster cannot be co: 
sidered as of any very great importance. It must be confessed that it w 
continue to be used, as it has been in the past, practically as a condimental foe 
substance and not solely to satisfy hunger nor provide heat and energy for t 
body. ^ 


Process oj Floating .—Reference has been made to the practice of soakir 
shell oysters in fresh water for the purpose of making them more pluir 
“m j“ in « their we '8 ht - Th!s - m the language of the fisherman, 
tailed “floating,” “drinking,” or “laying out.” By this process the body 
the oyster affects a plumpness and largeness which materially increases i 
selling qualities, as it increases its weight and size and, therefore, the profits < 
the dealer. The principle of this process depends upon the fact that when 
soft substance like an oyster, containing a mineral salt in its composition, 
brought in contact with water, a process of diffusion takes place which 
known m chemical physics as osmosis, whereby water passes through the ce 
walls and enters the cells of the oyster and the mineral substance there, 
is forced out into the external water. Larger volumes of water pass in! 
the cells than accompany the particles of mineral matter to the outside of tf 
cells and the resu t is a swelling of the oysters and consequent increase in tl 
size and weight by the addition of pure water, but. at the expense of tl 
natural salt, mostly chlorid of sodium or common salt, which the ovstf 
contains, ’ ' 


wJrW. L vi'^ UreaU .c f .u iS £ hl ii' i '' s haS been experimenting to show the chanj 
which takes place with the following results:— 


STATISTICS OF WEIGHTS, ETC., OF SPECIMENS OF OYSTERS. 


• 


James River * 

! 

Potomac Rive*.* 

Constituents. 

From beds. 

From floats. From beds. 

From floats. 


Lab. No. 8a; 31 
oysters. 

Lab. fto. 83; 34 ; Lab. No.» 85; 33 
oysters. 1 oysters. 

Lab. No. 84; 4 
oyster*. 

Shell contents: 

Flesh (body). 

Liquids (liquor).... 

Grms. 

3»*-5 

181.5 

Lbs. Oz. 
11.0 
6.4 

Grms. 

4125 

208.0 

Ms. Oz. Grms. 
*4 5 302.5 

7-3 ] 282.0 

Ms. Ox. 
10.7 
10.0 

Grms. 

415-5 

*64.3 

Ms Oi 
' 4 - 

Ttfbl. 

Refuse: • 

Shells. 

Louf. 

494-0 

1 1.4 

620.5 

5-8 5S4.5 

1 4-7 

679.8 

1 

4778.0 

21.0 

6 2.0 

0.8 

2976.0 

* 7-5 

6 9.1 1 3017.0 

0.6 ' 22.5 

6 K o.t 

3386.0 

15.2 

7 7 - 

0. 

Total. 

* 799-0 

6 4.8 

* 993-5 

6 9-7 | 3039.5 

6 11.2 

3401.2 

7 V 

Total weight of 
■ specimen . . . 

3 * 93-0 

7 . i I 3614.0 

7 * 5-5 ! 36 * 4-0 

— 

7 X 5-9 

4081.0 

8 15. 


*£emb^ C °“ MC,icut ' *» ^ « 


t Lom in opening and weighing, chiefly water. 








COMPARATIVE PERCENTAGE COMPOSITION OF OYSTERS BEFORE AND 
AFTER “FLOATING.” 


Constituents op Oysters. 


in whole specimen : 

Shell contents: 

Flesh. 

Liquids. 

Total shell contents 


Mnens . . 

Loss in preparation lor analysis. 

Total refuse. 


Total constituents, shell contents, and refuse . 
In flesh (body) : 

Water. 

Water-free substance. 

Total flesh... 

In water-free substance: 

Nitrogen. 

Protein (nitrogen X 625). . 

Fat (ether extract). 

Ash. . 

Carboh>drates, etc. (by difference) . 

Total water-free substance. 

In liquids : 

Water . 

Water-free substance. 

Total liquids . . 

In water-free substance • , 

Nitrogen.; 

Protein (nitrogen X 6.35).1 

Fat (ether extract). 

Ash. .... ( 

Carbohydrates, etc. (by difference) . . 

Total water-free substance. 

In total shell contents, flesh , and liquids: • 

Water. 1 

Water-free substance .... . 

Total shell contents. 

In water-free Substance: 

Nitrogen. 

Protein (nitrogen X 6.35) . j 

Fat (ether extract).j 

Ash. i 

Carbohydrates, etc. (by difference).j 


Total water-free substance 

A whole specimen : 

Shell contents: 

Water. 

Water-free substance . . . 


Total shell contents 
Refuse. 


James River Oysters 
Transplanted to 
New Haven. 

Potomac River Oyster* 
Transplanted to 
New Haven, 

As taken 
from beds. 

j As taken 
j from floats. 

As taken 
! from beds 

As taken 
from floats. 

No. 83. 

No. 83. 

No. 8j. 

No. 84. 

j 

j Percent. 

Percent. 

Percent, 

• 

Percent. 

9-49 

1MI 

«-35 

10.18 

{ 5-5* 

5.76 

7.78 

6.48 

1 i5-«> 

>M7 

16.13 

16.66 

84.36 

| *4 35 

83-25 

8797 

0.64 

O.46 

0.63 

0-37 

85.00 

83.83 

*3-87 

8.3-34 

100.00 

100.00 

100.00 

100.00 

77 90 

77 

77.9« 

83.06 

23 OI 

>7-23 

23.10 

>794 

IOO OO 

100.00 

100.00 

100.00 

I.70 

>40 

t.65 

>45 

1063 

8.79 

10.31 

9.09 

3 6l 

1 91 

2-33 

>•93 

2 2t 


2.17 

<-s» 

6.56 

4-9& 

7.29 

5.34 

33.01 

>7 23 

23.10 

17.94 

94-74 

95 aa 

94-99 

95-89 

5 * 

4.78 


43> 

10000 

IOOOO 

100.00 

9 loaaoo 

- ..j. 

--- 

-- 


031 

034 

0 39 

0.33 

105 

2.09 

1.81 

205 

0 04 

0 13 

0.02 

0.01 

*•54 

142 

2 .AT* 

>•>? 

0 73 

1.14 

0.71 

1.06 

5 26 

4?« 

5 01 ‘ 

431 

S1.J5 

86 95 

86.14 

87-38 

■ 5*5 

>305 

13.86 

12 64 

too 00 

IOC, 00 

100.00 

100.00 

119 

> 05 

0.99 

1.02 

7 44 

6 S 4 

6,ao 

„ 6.37 

1 60 

> J* 

1.21 

% 1.18 

*32 

> 50 

23 § 

>•43 

443 

3-7« 

4-23 

3.66 

15*5 

>3 05 

13.86 

12.64 

12.63 

>4-93 

13-89 

14.55 

*.38 

a.24 

3.24 

2. II 

15.°° i 

>7 >7 

16.13 

16.66 

85.00 j 

82.83 

83,87 

*3-34 

100.00 j 

100.00 

’ IOOOO 

100,00 


Total shell contents and refuse 
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Comparative Percentage Composition or Oysters Beeore and Apter “Float- 
iso."— ( Continued .) 


Constituents of Oysters, 

James River Oysters 
Transplanted to 
New Haven. 

Potomac R tver Oysters 
Transplanted to 
New Haven. 

As taken As taken 

from beds. ! from floats. 

As token 
from beds. 

As taken 
from floats. 

No. 8a. j No. 83. 

No. 85. 

No. 84. 

In whole specimen: 

Shell contents: 

Nitrogen. ... 

Protein (nitrogen X 6.25). 

Fat (ether extract) . 

Ash. 

Carbohydrates, etc. (by difference). 

Percent, j Percent. 

0.18 | 0.18 

1.1a 1.13 

0.25 1 0.22 

0.35 ! 0.26 

0 66 0 64 

Percent. 

0.16 

1.00 
0.20 

o .37 

0.67 

Percent. 

0.17 

1.06 

0.20 

0.24 

0.61 

Total water-free substance. 

' Water. 

Total shell-contents. 

a 38 i 2 24 

13 62 j I4.93 

2.24 

13-89 

2.11 

14-55 

15.00 j 17.17 

16.13 

1666 


Result oj Treatment .—As shown by the data the first result is one which 
would naturally be expected, namely, that the total weight of the oyster thus 
inflated with water is increased relatively to the total weight of the shell 
since no change takes place in the weight of the shell during floating. The 
gain of weight in the oyster is due to the absorption of the water, although 
there is a loss of mineral salt. The average gain of the oyster was, in round 
numbers, 10 percent. The danger of infecting oysters thus treated with 
any germs, which may be present in the water or ice used, should also be 
taken ipto consideration. 

In respect of the composition of the oyster itself when subjected to floating 
the chief change is in the increase of the water content. As has already been 
said the process of floating is fatal to the flavor and palatability of the product. 

Adulteration .—'The chief adulterations of oysters are the “floating” above 
described and the treatment of the "shucked” oysters with formaldehyde, 
boron compounds, and other preservatives to keep them from spoiling. These, 
processes are thoroughly reprehensible and are rapidly disappearing. The 
consumer who lives near the source of supply should never eat any but freshly 
shelled oysters and those at a distance confine themselves to the properly 
prepared and shipped article. The chief delight of the epicure is the fresh¬ 
ness, and ndt the quantity of nourishment of this justly prized bivalve. 

Average Composition of Fried Oysters: 


Water,. 

Solids,. 

Nitrogen,... 

Phospnoric acid,... 


. 39 - 9 » 

. 1 - 5 ® " 

.19 “ 

Fat,..’.. 


.9.48 " 

Ash . 





. 0.73 ** 

Carbohydrates by difference,. 


. Xu “ 




















ANIMAL OILS. 


ANIMAL OILS. 

The same distinction is made between oils and fats'fftiis aafoaSfproducta 
gg has been made for the vegetable preparations further on. An animal 
fat remains solid or semisolid at the ordinary temperature of the living room. 
An animal oil, oln the other hand, is one which at ordinary temporatu{e is 
a liquid. Animal oils, as a rule, are not used for edible purposes directly, 
but are used to some extent in cooking, and to a large extent as medicinal 
food. Inasmuch as these oils are used for medicinal food purposes, those 
which are most important in this use may be very projrerly described in this 
manual. As these oils are derived both from sea and land animals they 
are often conveniently divided into marine animal oils and terrestrial animal 
oils. There is also a marked difference as a rule lietween the oils of marine 
origin and those of terrestrial origin. The oils of marine origin, as a rule, have 
a very high iodin number while the animal oils of terrestrial origin have 
an iodin number not much greater than the fats from which they are derived. 
This distinction corresponds somewhat closely to those vegetable oils which 
belong to the drying and non-drying variety. The iodin number represents 
the percentage of iodin absorbed by a unit weight of substance. If one gram 
of an oil absorb 0.67 gram of iodin, the iodin number is 67. The marine oils 
corrcs]>ond to the dry vegetable oils and the terrestrial oils to the non-drying 
vegetable oils. While this difference is one which is marked, it docs not always 
exist in each individual case. 

Marine Animai. Oils. 

The marine animal oils may lie conveniently divided into fish oils, liver 
oils, and blubber oils. Of these the liver oils are the most important from 
an edible point of view or a medicinal edible point of view. The fish oil 
and blubber oil are used chiefly for illuminating and other technical purposes. 

Fish Oils.—These are obtained by rendering from all parts of a fish where 
fat exists. The herring, sardine, salmon, and the menhaden are the fish 
which are chiefly used for getting oil of this kind. The fish oils have very 
much improved in quality since the steamer has taken the place of the 
.sail boat for gathering the fish. During the days of the sail boatXhe fish 
were often kept for ten days after seining before they were brought ashore. 
Hie decomposition which took place would naturally affect the oil, At the. 
present day the steamers fishing close to the shores deliver their products 
much more frequently, often the same day they are caught, and thus a better 
quality of oil is produced. In this country menhaden is the chief fish used 
for obtaining oil. The scientific name of menhaden is Brevooriia tyrannus. 
These fish appear in enormous quantities around the Atlantic coast from 
May until November. It is estimated that nearly one-half million tons have 



been taken of these fish during a season. Menhaden oil is rarely if ever used 
for edible purposes. It is used principally in the leather trade and sometimes 
in the adulteration of cod liver oil made in Newfoundland. 

Sardine Oil .—Sardine oil is principally prepared in Japan from the Japan 
sardine (Clupea sardinus). It is not used to any extent for edible purposes. 
It is also prepared to some extent in the boiling of sardines in France pre¬ 
paratory to packing in oil. 

Salmon Oil .— 1 This oil is obtained in large quantities on the Pacific coast. 
It is one of the fish oils which has an agreeable odor and taste and, therefore, 
can be used for edible purposes. It has a specific gravity at 15 degrees of 
about .926 and its iodin number is about 160. 

Cod Liver Oil .—The most important of all the animal oils for food pur¬ 
poses is the oil which is obtained from the liver of the cod (Gadus callariaS). 
Cod liver oil is valuable for food purposes not on account of its odor and 
taste, which are usually quite disagreeable, but by reason of the specific effect 
which it is often said to exercise in cases of emaciation and general disorder 
of the functional activities of the body. It is a food or medicine, whichever 
it may be best called, which is highly prized in tuberculosis and similar diseases. 
The oil is chiefly prepared in the Loffoden Islands. Different classes of oil 
are prepared which are differentiated chiefly by their color, the lighter the 
color the higher the quality of the oil. The chemical composition of cod 
liver oil is extremely complex, many different kinds of substances having 
been found Jn it by various authorities. The probability is that many of 
thesr supposed substances are only mixtures of others. Yet it cannot be 
denied that the number of chemical compounds occurring in cod liver oil is 
very much greater than that which occurs in ordinary oils. Both the medici¬ 
nal and fodd values of the oil are often attributed to these bodies which 
occur in minute quantities. 

Properties .—Cod liver oil at 15 degrees has a specific gravity of .922. Its 
iodin number varies very greatly but is always high, ranging from 150 to 
180. Its refractive index is also very high, namely 1.47. 

An important constituent of cod liver oil is cholesterol. Cod liver oil 
contains naturally a small quantity of iodin and this natural compound of 
iodin Vone of the properties to which much of its medicinal virtue has been 
attributed. 'The quantity present is extremely minute, and probably never 
•exceeds .002 of one percent. 

Adulteration of Cod Liver Oil .—Owing to its increasing price cod liver oil 
has been subjected to many forms of adulteration. The chief adulteration 
consists in the admixture of fish liver oil of lower quality or the use of blubber 
oil. Seal and whale oils have been used very extensively in the adulteration 
of cod liver oil. Japan fish oil and, in fact, all other fish oils which are' of 
,<a character not to disguise the properties of cod liver oil have been used. 



BLUBBEK OIL. 


It is evident that it is with extreme) difficulty that the presence of these adul¬ 
terants can be detected, especially if they are used in small quantities. The 
only certain method of guarantee of the purity of a cod liver oil is in the proper 
inspection and control of the manufacturing works. The livers of many 
other kinds of fish are employed in the manufacture of cod liver oil, but the 
other varieties have little value as compared with the cod liver oil itself and 
they are probably used almost exclusively in the adulteration of the genuine 
article. The Norwegian cod fish has been said to give a much better oil than 
those coming from the Atlantic coast of America. This is true only of the 
low grade American product; the high grade is as good as the Norwegian. 

Blubber Oil.—Blubber oil includes the oils made from seals, whales, 
turtles, etc., and is used exclusively for technical purposes, unless surreptitiously 
placed in cod liver oil as an adulterant 




PART IV. 

MILK AND MILK PRODUCTS AND 
OLEOMARGARINE. 


MILK. 

Limitation of Name. —By the term “milk,” unless qualified in some 
way, is meant a lacteal secretion of the healthy cow, free of colostrum and of 
standard quality. If the milk of other mammals is meant the name of the 
class of animal is used in connection with the term, such as ewe’s milk, gout’s 
milk, etc. Milk is one of the most important articles of commerce and, by 
reason of its composition, high nutritive character, and easy digestibility, it is 
not only the natural food of infants but a most important food for children 
and adults. It is also an indispensible food in many, if not most, cases of 
disease where nutrition is impaired. In some cases life may often lie sustained 
over a critical period Tjy the use of milk as a food where other forms of food 
would fail of digestion and prove injurious instead of beneficial. The dis¬ 
cussion of milk as infants’ and invalids’ foods is found in Part X. 

Average Composition of Milk.— Perhaps there is no food substancjwhich 
has been subjected to so many and such severe analytical tests as milk. Hun¬ 
dreds of thousands of analyses have been made in all civilized countries, 
not only of the milk of the individual cow but of herds of greater or less size. 

There is a great variation in the conqxwition of milk of different breed* 
of cattle and also of different individuals of the same breed. For instance, the 
Holstein breed of cattle affords a tfiilk with a very low content of fat, some¬ 
times as low as 3.25 percent, and in individual cases lower. On the other hand 
the Jersey breed of cattle affords a milk of a very high content of fat, some¬ 
times reaching as high as 6 percent, and in individual cases very much higher. 
The content of the nitrogenous element in milk is more stable th^p that of 
fat and the common content of casein in milk ranges from aj'to 3J percent. 
The sugar in the milk is usually the complementary substance with the fat, 
diminishing in relative proportions as the fat increases and vice versa. The 
average content of sugar in cow’s milk is approximately 4 percent. The 
content of mineral substances in milk is also quite constant, being about 0.70, 
Tire ash contains the phosphoric acid which is one of the essential food com¬ 
ponents of milk. A milk of fair average quality contains 12 percent of 
solids and 88 percent of yrater. This is an expression for milk during th* 

160 
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Various seasons of the year and from all breeds and kinds of cows. The 
influence of season has much to do with the quantity of milk produced. It is 
always greater in the spring and summer months, when the cows are turned 
out to pasture and the growth on which they feed is unusually succulent. 
The increase in volume is not attended with a proportionate increase of solids, 
and thus the percentage of solids in spring and summer milk is less than that 
in the winter milk unless the cows are particularly well fed during the winter 
on a generous diet, including large quantities of roots. 

The, character of the milk is greatly influenced by the environment in 



Fig. 13.—Cow Stailes. Marlktown'farm, Sumner, Washington. 


which the cow lives. The stable in which the cow is kept should be ciean, 
well ventilated, and protected against extreme changes in temperature, thus 
bein^ copier in the summer than the hot air on the outside and much warmer 
in the Winter.* An excellent arrangement of the stables to secure 
and good ventilation is shown in Fig. 13. Cows should be supplied with an 
abundant quantity of pure water and should not be allowed access to stagnant 
pools when pasturing in the summer. Every animal giving milk should be 
examined from time to time by a competent veterinarian to determine, by the 
injection of serum or otherwise, whether Or not the animal is Nffliruvt with 
tuberculosis. Every animal infected with tuberculosis should be separated 
from the herd and destroyed. Tuberculosis is an infectious disease and may 
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spread from a single cow to every one in the herd. It is still by some author!* 
ties claimed that there is no authentic case of transmission of bovine tubercu¬ 
losis to the human system. Other authorities hold that such transmission is 
possible, even if it has not been proven in a particular case; Since experts 
disagree on this point the same rule is applicable here as in other cases of the 
same kind, namely, where experts disagree on a point relating to the public 
health the benefit of the doubt, if any, should be given to the public, and the 
advice of those experts followed which is the most' radical respecting the 
protection of health from infection of any kind. It would be difficult to prove, 
for example, in any case of tuberculosis in man that it had been contracted 
from the sputa of tuberculosed patients, yet 'because it is possible, in the 
opinion of many experts, that such infection and transmission of disease can 
take place, it is the part of wisdom to guard against it. 

It is, I think, a statement which will be accepted by all that it is possible 
in this country to secure and keep a sufficient number of healthy cows to give 
the milk supply of the nation. Therefore, it is the duty of the state, either by 
municipal, state, or federal inspection, to eliminate, as far as possible, and, if 
necessary, at the expense of the state, every diseased animal from the dairy 
herd. The farmer whose herd becomes infected through no fault of his can 
justly claim a compensation for the destruction of his animals for the common 
good. There is, perhaps, no more important point connected with maintaining 
sanitary conditions than the proper inspection of the dairy, whether furnish¬ 
ing milk for family use or for sale. It is the plain duty of every municipality 
and state to prohibit the sale of milk to its citizens from dairies which are 
not periodically and frequently subjected to the most rigid expert inspection. 
Such inspection would not only secure the health of the animals but tend 
directly toward the cleanliness of the dairy. Only by the exercise of unusual 
care is it possible to keep milk from becoming contaminated. 

Preparation of Milk.—Every part of the animal, especially the udders, 
should be kept scrupulously dead by proper currying and washing. The 
milk should be collected in vessels with as small an orifice as possible. As 
soon as drawn the milk should be strained and artificially cooled to a tempera- 
toe of at least 50 degrees F., if not lower. A convenient apparatus for 
cooling the milk is shown in Fig. 14. In this condition, without being exposed 
to infection and being protected at every point by dosed vessels, stoppered 
when necessary by sterilized cotton, the milk is conducted into sterilized 
bottles and again stoppered with a sterilized cork of some description. Tne 
milk is kept cold until delivered to the consumer and should be kept cold by 
the consumer until used. By following these precautions it is possible to 
deliver a pure, wholesome, unpasteurized milk in a condition which remain* 
practically unchanged for even a longer period than twenty-four hours. 

Certified Milk.—Dajries which are inspected either by operation of th# 
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law or, voluntarily, by a competent body of medical and scientific experts 
duly authorized to make such inspection furnish to the market what is known 
as certified milk. Each bottle of this milk bears the stamp of certification 
and this stamp may be used from the time of one inspection until a certain 
date specified on‘the stamp when the next inspection takes place. The duty 
of the inspectors is to see that diseased animals are at once removed from 
the dairy, that the sanitary conditions of the stable are perfect, that the food is 



Fig. 14.— Apparatus fo« Cooling Milx, 

abundant and wholesome, that the milking process is conducted according 
to the principles above outlined, and that the proper precautions are taken 
to prevent infection during the preparation of the milk for the market. The 
milk should be examined chemically and bacteriologically at each inspection, 
or oftener, to see that it is of a standard quality, both in respect, of the 
number and character of the organisms which it contains and of its chemical 
constituents. Certified milk is, of course, more expensive than non-certified. 
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inasmuch as the dairy is necessarily called upon to bear the expense of 
inspection. However, the superior quality of such milk and its certain freedom 
from infection more than offsets the increased price, and makes certified milk 
the ideal food of a milk character, not only in the family, but especially in 
the hospitals, orphan asylums and other public institutions. It seems quite 
certain that in the near future practically all the milk that is sold upon the 
market of the country will be of a certified quality. • 

Pasteurized Uilk.—When milk is heated to a temperature of about 140 
to 160 degrees the greater part of the living organisms contained therein are 
destroyed. At the same time the temperature is not high enough to give to 
the milk that peculiar taste which it acquires when boiled, Such pasteurized 
milk, placed in sterilized bottles, stoppered with sterilized stoppers and kept 
in a cool place, will keep many days and even weeks without apparent deteriora¬ 
tion. Physicians and hygienists are quite agreed that pasteurized milk is not 
50 wholesome, especially for children, as certified milk which has not been 
subjected to a heat sufficiently high to kill the organisms contained therein. 
The natural ferments of the milk, namely, the enzymes which produce the 
lactic fermentations, promote rather than interfere with the digestion of the 
product. The killing of the beneficial organisms of the milk is only justified 
when there is danger of pathological germs being present. Hence the pas¬ 
teurization of milk must in this sense be regarded as a substitute for inspection 
and certification. 

There may arise cases where pasteurizingeven of certified milk may be desir¬ 
able, namely, when from necessity it must be kept for a considerable period 
before use, as on shipboard, and other places inaccessible to a daily flippy of 
fresh milk. Pasteurizing is also justifiable for miscellaneous milk supplies, 
the origin of which is unknown. It is safer, by far in this case, to pasteurize 
than take the chance of consuming pathological germs. (See also page 537.) 

Pasteurizing of Milk.—A convenient method of pasteurizing milk it 
recommended by the Dairy Division of the Department of Agriculture, which 
is as follows: 

Directions for the Pasteurization of Milk .*-—The pasteurization of milk 
for children, now quite extensively practiced in order to destroy the 
injurious germs which it may contain, can be satisfactorily accomplished with 
• very simple apparatus. The vessel containing the milk, whi^h mdjldfc the 
bottle from which it is to be used or any other suitable vessel, is placed Inside 
of a larger vessel of metal, which contains water. If a bottle, it is plugged 
with absorbent cotton, if this is at hand, or in its absence other clean cotton 
will answer. A small fruit jar loosely covered may be used instead of a bottle. 
The requirements are simply that the interior vessel shall be raised about half 
an inch above the bottom of the other, and that the water shall reach nearly 
* By Dr. De Schwdnit*. 
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v quite as high as the milk. The apparatus is then heated on a range Of 
store until the water reaches a temperature of 155 degrees Fahrenheit, when 
it is removed from the heat and kept tightly covered for half an hour. The 
milk is rapidly cooled without removing it from its containers and kept in a 
cool place. It may be used any time within twenty-four hours. A temperature 
of 150 degrees maintained for half an hour is sufficient to destroy any germs 
likely to be present in the milk, in cold weather, or when it is known that the 
milk reaches the consumer soon after milking, and it is generally safe to adopt 
this limit. It is found in practice that raising the temperature to 155 degrees 
and then allowing the milk to stand in the heated water for half an hour insures 
the proper temperature for the required time. If the temperature is raised 
above 155 degrees the taste and quality of the milk will be affected. 

Inasmuch as the milk furnished to consumers in large cities in summer con¬ 
tains at the time of delivery an immense number of miscellaneous bacteria, 
this procedure may not fully meet the requirements during hot weather, not 
only because such milk will not remain sweet for twenty-four hours unless 
kept in a good refrigerator, but also because the bacteria not destroyed by the 
heating may at times produce digestive disturbances in the very young. Under 
such circumstances it is best to keep the bottles in the water until it boils or 
to use one of the many steamers now on the market. After the bottles have 
been kept at the boiling point for three to five minute% (or longer if they are 
large) they should be cooled as promptly as possible and kept in a refrigerator 
until used. 

The simplest plan is to take a tin pail and invert a perforated tin pie-plate 
in thdTIftttom, or have made for it a removable false bottom perforated with 
holes and having legs half an inch high to allow circulation of the water. The 
milk-bottle is set on this false bottom, and sufficient water is put into the pail 
to reach the level of-the surface of the milk in the bottle. A hole may be 
punched iff the cover of the pail, a cork inserted, and a chemical thermometer 
put through the cork, so that the bulb dips into the water. The temperature 
can thus be watched without removing the cover. If preferred, an ordinary 
dairy thermometer* may be used and the temperature read from time to time 
by removing the lid. This is very easily arranged, and is just as satisfactory 
as the patented apparatus sold for the same purpose. Any other simple 
metHwTof procedure will give the same result. 

Average Content of Fat In American Milk.— From the thousands of 
analyses of American milks that have been made it appears that the average 
content of fat therein is about 3.90 percent. Of the different breeds of cows the 
Ift d e p - in* produce milk with the least content of fat and the Jerseys with the 

• Before using the dairy thermometer it is best to have it tested, as it may be uni* 
liable in' the upper parts of the scale. 
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greatest, it is not unusual to find in the milk of a Jersey cow a content at 
6 or 7 percent of fat. 

Comparison of Cow’s Milk with Other Varieties.— Human milk differs 
from milk chiefly in having a much lower content of casein and a higher 
content ol milk sugar. Goat’s milk has a higher content of casein than milk, 
somewhat higher content of fat, and slightly less sugar. Ewe’s milk is very 
rich both in protein and fat. Mare’s has a low casein and fat content artd is 
exceptionally rich in sugar. Ass’s milk has less casein and protein than milk 
but more sugar. For additional data relating to milk see chapter on infants’ 
foods. 

Cream.— When milk is allowed to stand for some hours in a cool place 
or when it is mechanically treated in a separator the fat particles, being of a 
lower specific gravity, are separated, and when they reach a certain degree of 
consistence they form a product known as cream. The quantity of fat fit 
cream varies according to the method of separation. On standing for a 
period of about twelve hours in a cool place the separated cream may be 
removed by skimming and should contain at least 18 percent of milk fat. 
Under the action of the se[>arator, cream of a much greater content of fat is 
usually produced, often reaching as much as 30 percent or more. The 
separation of cream mechanically in a separator is preferable to the method of 
time separation by gravity alone. The cream secured by the separator is 
very much fresher, as it can be removed as soon as the milk is drawn and 
cooled. Its content of butter fat can also be regulated to the desired amount 
and, in the third place, a more complete separation is secured than by gravity. 
By the proper manipulation of the separator almost all of the fat in milk is 
readily removed. Cream should be kept under the same conditions as has 
been described for sanitary milk. When placed in sterilized containers, prop¬ 
erly stoppered and kept cool, fresh cream will keep sweet as long as milk under 
similar circumstances. 

In large dairy industries the separator is practically the only method now em¬ 
ployed for securing cream while for farm use the gravity method of standing in 
a cool place for twelve or twenty-four hours is the commonly practiced method. 

Cream is used on the table with fruit and cereal foods and especially in 
beverages such as tea and coffee. It is also prescribed by physicians for 
certain diseases and derangement of the digestive organs where,the nlMgen 
content of milk produces irritation and fails of digestion. Cream is not a 
complete food in the sense that milk is inasmuch as the other constituents of* 
milk are less in proportion as the percentage of fat is. increased, yet cream con¬ 
tains at least a part of all the food elements in milk, as, for example, nitrog¬ 
enous constituents, principally casein, milk sugar, and mineral matters. 

It must be remembered in this case that the fat is the variable element and as 
that is increased the proportion of other ingredients, necessarily, is diminished. 
The most important use of tream is in the manufacture of butter. 
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Standards of Cream.— The composition of cream varies with almost 
very sample. The standards for cream vary in different states and cities. 
The national standard requires r8 percent of fat. 

Skimmed Milk.— The residue which is left from the removal of cream is 
mown as skimmed milk. Skimmed milk contains the principle part of the 
nitrogenous constituents of milk, the greater quantity of its sugar and a very 
large quantity of its mineral matter. It is still a very valuable food product, 
lacking only the element of fat. When eaten with nuts or other oily food 
ikimmed milk would complete the ration and make a well balanced food. 
The chief prejudice against skimmed milk is that it has been so often sold for 
whole milk. When sold and consumed under its own name it is not a fraudulent 
body and is deserving of a higher place in the dietary than has been ascribed 
to it. In the large creameries of the country the skimmed milk is usually fed 
to animals. It is one of the most highly esteemed foods for pigs and poultry, 
and is largely used for those purposes. 

Composition of Skimmed Milk .—Naturally the composition of skimmed 
milk would be that of milk corrected for the abstraction of fat. It contains 
some little fat when prepared by the gravity method and only a very small 
portion when separated mechanically. The abstraction of the fat increases 
the relative proportions of sugar and casein. 

Curd Test for Purity of Milk. —The Wisconsin cqrd test is conducted as 
follows: i. Sterilize milk containers so as to destroy all bacteria in vessels. 
This step is very important, and can be done by heating cans in boiling water 
or steam for«not less than one-half hour. 

2. “Fihce about one pint of milk in covered jar and heat to about 98 degrees F. 
(Figs. 15 and 16). 

3. Add ten drops of standard rennet extract and mix thoroughly with the 
milk to quickly coagulate. 

4. After coagulation, cut curd fine with case knife to facilitate separation of 
whey; leave curd in whey one-half houj to an hour; then drain off whey at 
frequent intervals until curd is well matted. 

5. Incubate curd mass at 98 to 102 degrees F. by immersing jar in warm 
water. Keep jars covered to retain odors. 

6. After 6 to 9 hours incubation, open jar and observe odor; examine curds 
by Saving tl^e same with sharp knife and observe texture as to presence of pin. 
holes or gas holes. Observe odor. 

• 7. Very bad milks will betray presence of gas-producing bacteria by the 
spongy texture of the curd and will have an off flavor. 

8. If more than one sample is tested at the same time, dip knife and ther¬ 
mometer in hot water each time before using. 

Normal milk contains practically no organisms but the straight lactic 
add bacteria. These germs produce no gas and no bad odors, but purely 
lactic add, and the curd formed therefrom is such<as is represented in Fig 17. 
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Milk contaminated by the introduction of dust, dirt, fecal matter, or kept 
in imperfectly cleaned cans becomes fouled with gas-producing bacteria that 
break down the milk sugar and so produce gases and usually undesirable 
odors. . . Therefore milks showing the presence of gas or bad odors in 
any considerable degree are milks that have been more or less polluted with 
extraneous organisms or carelessly handled, and as a consequence such rrylks 
show a type of curd revealed in Figs. 17, 18, and 19. 

Whey.—The residue left from milk in the process of the making of cheese 
is known as whey. Whey consists of that portion of milk which is not pre¬ 
cipitated by the rennet and which separates when the casein of milk is coagulated 
and sets in the process of cheese making. The whey contains the principal 
portion of the water in milk, the most of the milk sugar therein, and small 
quantities of butter and soluble nitrogenous portions (albumin) and solid 
particles which remain suspended in the solution. It may, therefore, be 
properly considered as milk from which the greater part of the nitrogenous 
portions and fat particles has been separated. The value of whey as a food 
product consists chiefly in the milk sugar which it contains. It is not very 
largely used for human food but is valued as a fowl for young domesticated 
animals, especially pigs and poultry. 

Composition of Whey.—The whey resulting from the manufacture of cheese 
contains nearly all the fbods of the whole milk with the exception of the casein 
and fat. It is composed of from 6 to 8 percent of solids consisting chiefly 
of milk sugar, some albumin, a little fat, and about 0.6 percent of mineral 
matter. 

Koumiss.—Koumiss originated in Asia Minor in the production of a 
fermented drink from mare’s milk, which is richer in milk sugar than the 
lactic secretions of most other mammals. By the fermentation of the milk 
sugar mare’s milk is converted into a fermented leverage containing a 
small percentage of alcohol. In this country koumiss is made almost ex- 
• clusively from cow’s milk and by spAial fermentation at a low temjierature. 
It is a beverage valued especially by convalescents and invalids and frequently 
is capable of nourishing the body in diseases which affect the digestive organs 
when other foods fail of assimilation. It is also a cooling and delicious bever¬ 
age for those in health when properly prepared and stored. w 

' Modified Koumiss or Kephir ,—Koumiss made from cow’s nfilk with the 
previous addition of milk or cane sugar to increase the alcoholic content 
cannot be regarded as a natural product but rather one to which the term 
“modified” may be applied. The greater part of koumiss made in the 
United States from cow’s milk is of this modified variety. Cow’s milk contains 
on an average about 4 or s percent ef sugar and does not yield a fermented 
beverage of a sufficient alcoholic content without reducing the actual sugar 
content of the beverage belojv the point of palatabiiity. Cane sugar is usually 
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employed as the modifying agent. While modified koumiss cannot be re¬ 
garded as of equal value with the natural article made from mare’s milk it 
is a palatable and wholesome beverage when produced and stored under 
proper conditions. The quantity of alcohol produced in any case is not 
very great and the change in composition which renders koumiss so easily 
assimilable in many cases cannot be due alone to the alcohol formed but to 
the fermentative changes produced by enzymic action which takes place in 
the other constituents of koumiss, especially casein during the process of fer¬ 
mentation. 

Koumiss or kephir, which is the name applied to koumiss made from 
-cow’s milk, is also prepared with the addition of honey, in the place of sugar, 
and small quantities of wheat flour, not exceeding 20 parts to 1500 parts of 
othei constituents. Koumiss is sometimes artificially fortified by the addition 
of small quantities of alcohol, but this practice must lie regarded as extremely 
reprehensible. The alcohol of koumiss is incidental to its fermentation and 
should not be increased beyond the normal amount. One of the important 
points in the making of koumiss is the control of the temperature which, 
during fermentation, ought not to rise above 50 degrees in order to get the 
best results. Koumiss may be made in the bottle in which it is kept, in fact, 
it is best made so, and its fermentation then resembles that of champagne. 
During the process of fermentation the bottle should be shaken at least once 
a day in order that the part which coagulates cannot be unevenly distributed 
•throughout the mass. The bottle should be strong enough to resist the 
pressing produced by the carbon dioxid which is formed and the cork should 
be securely tied in. As in the case of champagne it is best to place the bottle 
with the cork down. Before using, the bottle containing the koumiss should 
be well shaken in order to thoroughly mix the contents which form a creamy, 
foamy mass extremely palatable, highly nutritious, and valuable not only 
as a beverage but in many cases of disease and disordered digestion as a food. 
In fact the value of koumiss for medicinal purposes, that is tor medicinai 1 
food, is not thoroughly appreciated by the medical profession. This may 
be due to the fact that the art of making koumiss is not generally known, and 
while the general principles upon which its manufacture is based have been set 
fortjyt requires an expert to make a palatable and useful article (“British 
Dairy Farmihg” by Jas. Long). It is worthy of suggestion now that the use 
# of horses for draft purposes has practically been superseded by the automobile 
and the trolley that the production of real koumiss from mare’s milk might, 
become a very useful field of industry in the United States. It is perfectly 
certain that the genuine article musi possess properties which are not wholly 
found in the imitations of koumiss which are so common in this country. It is 
well understood by physicians that a natural product produced from natural 
material is always superior in character both as g food and medicine to the 
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synthetic or artificial product. Whenever, therefore, a fermented beverage 
produced from natural sources is contaminated by artificial products the 
resulting compound is not so useful nor digestible. For instance, wine which 
is made partially from sugar and beer made partially from dextrose, although 
they may be healthful and wholesome beverages, are inferior in quality and 
character to the real product made from grape juice or barley malt. 

Buttermilk.—The residue left in the churn in the manufacture of butter is 
termed buttermilk. There are two distinct varieties of buttermilk, namely, 
that resulting from the churning of unsoured cream and that remaining 
from the churning of soured and ripened cream. The first kind of buttermilk 
does not differ in its characteristic essentials from skimmed milk and therefore 
is not considered here. The second class of buttermilk is far more common 
and is a beverage of pleasing acid taste. When made from properly ri]iened 
cream it is wholesome and delicious, es|>ccially in summer time. Buttermilk 
usually contains small particles of butter which have escaped aggregation dur¬ 
ing the final processof churning. In well prepared buttermilk, however, these 
particles of butter are not very numerous and they add nothing to the pulata- 
bility, although they do add something to the nutritive properties of the bever¬ 
age. It does not differ greatly, therefore, in its chemical properties from 
skimmed milk, although there is a slight difference in the relative percentage* 
of the milk solids in cr?am as compared with the same constituents in whole 
milk. The composition of buttermilk is shown in the following table: 

COMPOSITION OK Bl'TTI.KMIl.K. • 
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*Valer,. Ko-7-1 ho.yv 

Fat. m * °T> 

Milk sugar. 1 uS 4 5* 

Protein,. .V-8 .K.!7 
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Aridity.•. oi!o 


There is another beverage sold under the name of buttermilk which is 
produced by the artificial souring of skimmed milk with the aid of appropriate 
ferments, chiefly those producing lactic acid. This prep ration is simply 
artificially soured skim milk, and has no claim whatever to this name Mtter- 
milk. 

Bonnyclabber.—Bonnvclabber is a term applied to milk which has becoml 
soured by lactic fermentation, producing a gelatinous coagulation of casein 
which Is sufficiently firm at times to prevent the liquid from being poured. 
Clabber may be regarded as a natural cheese curd except that the fat is chiefly 
on top. It is a beverage or food of a very agreeable taste to most persons and 
b often eaten with sugar. , In the summer it is often formed during hot murky 
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weather, especially of that character which produces thunder storms. For 
this reason it is a common supposition that thunder or lightning sours milk. 
The thunder and lightning, however, have nothing to do with this process. 
The condition of the atmosphere which produces an environment favorable 
to electrical disturbances of this kind also favors in the highest degree the 
growth of the organisms which produce the lactic ferments. Hence thunder 
storms and the rapid souring of milk are frequently coincident leading to 
the popular impression as above mentioned. Inasmuch as the souring of 
milk usually takes place after the cream has risen the composition of clabber 
is practically that of skimmed milk modified by the lactic fermentation which 
has taken place. 


BUTTER. 

When cream, especially cream in which incipient lactic fermentation has 
been set up, is subjected to agitation in a churn under proper conditions of 
temperature the particles of butter therein contained arc collected into masses 
so that the butter can be separated from the residual liquid. This process is 
technically called churning. The domestic churn in its simplest form is 
perhaps well known to almost everyone, especially those who have lived 
in the country. In the domestic manufacture of butter the cream is collected 
and set aside until sour, that is, until lactic fermentation has set up. When 
this is sufficiently advanced the cream is placed in a churn, the simplest form 
of which is a wooden, cylindrical vessel of appropriate size, being much 
longerjhan *ts horizontal diameter. The churn is provided with a dasher, 
namely a perforated wooden disk with a handle which passes through a hole 
in the cover. When the churn is charged the butter is produced by agitation 
with the dasher. In winter time warm water is added to the mixture in order 
to raise the temperature to the proper gathering point of butter, namely 
65 to 70 degrees F. For the same reason cold water is added in the summer 
time. The art of the dairy maid is sh'own in the proper regulation of the 
temperature to secure the best results. When the cream is properly ripened 
and the temperature is suitable the gathering of butter will be accomplished 
in from twelve to thirty minutes. In unfavorable conditions the duration of 
churning may be for a much longer period. 

Incfairies and large establishments churning is accomplished by machinery 
with very different mechanical appliances, but the principle which underlies the 
process is the same as that outlined above. The accompanying figures 
illustrate the process of churning by mechanical means in a modem dairy 
(Figs. 20 and ax). •. 

Treatment of Butter. —The crude butter secured by churning is sub¬ 
jected to washing and seasoning processes in order to prepare it for the market 
The washing or working of butter is accomplished, by means of water. The 
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object of this "working” is to separate from the erode butter as much of die 
curd and other non-fatty constituents of the cream as can be conveniently 
removed. The removal of these particles not only makes a butter of a 
higher grade but also one of better keeping properties. The working of butter 
also has much to do with its grain or texture, which fa one of the character¬ 
istics to which special attention must be paid. The best grade of butter is 
that which receives no treatment other than the washing and working prtxess 
to which attention has been railed. This kind of butter is known as natural 
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or unsalted or uncolored butter, that fa, a fresh, sweet product of an agreeable 
aroma, palatable, of fine texture and grain, and fa the best product of its 
kind for human consumption. It also brings the highest price On the market 
and, by reason of its method of preparation, the consumer can usually be 
assured that it fa fresh in character. 

Salting Butter.— In the United States, especially, consumers of butter 
generally require that it shall be salted- For this purpose fine grades of 
dairy salt are used as free as possible from impurities and consisting of fine 
particles or crystals which rapidly dissolve in the residual moisture of butter. 
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This promotes a uniform distribution of the salt in the form of brine through¬ 
out the mass of butter. The existence in butter of undissolved particles of 
salt is highly prejudicial to its taste and character. The quantity of salt used 
in butter is determined by the taste of the consumer. The more salt the 
butter contains the less value it has as butter and hence the quantity should be 
limited to the smallest possible amount demanded by the consumer’s taste. 
Offen butters are found in commerce which are so full of salt as to be wholly 
unpalatable and there is a tendency on the part of the greedy manufacturer 
to add excessive quantities of salt because it is very much cheaper than the 
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butter itself and thus he hopes to add to the profit of the industry. On the 
contrtfry this.practicc usually results in loss, since such highly salted butter 
naturally brings the lowest price. The amount of salt which is used in butter 
hhould not exceed two percent. 

It is a common supposition that salt in butter is a preservative. This is 
true when used in large quantities,, that is, in quantities which render the 
butter somewhat unpalatable. The very .small quantity of salt used purely 
few condiments] purposes cannot be regarded as aiding in any material way 
the preservation of the product. 
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Coloring Butter.— Unfortunately the practice of artificially coloring 
butter is very prevalent in the United States. Practically all the butter found 
upon the market, even in the spring and summer, is more or less artificially 
colored, often with coal tar (anilin) dyes which, to say the least harm of them 
possible, are open to suspicion in respect of wholesomeness. The practice of 
coloring butter produced in winter may be regarded as universal, though none 
the less reprehensible on that account. The object of coloring butter is, 
undoubtedly, to make it appear in the eyes of the consumer better than it 
really is, and to this extent can only be regarded as arr attempt to deceive. 
If cows are properly fed during the winter months with wholesome, nutritious 
food to which a small proportion of roots such ascarrots orruta bagas arc added 
or with yellow maize and clover hay, even in winter time the butter produced 
will have an attractive light amber tint which appeals strongly to the aesthetic 
sense of the consumer. The natural tint of butter is as much more attractive 
than the artificial as any natural color is_superior to the artificial. There is 
the same difference between the natural tint of butter and the artificial as there 
is between the natural rose of the check and its painted substitute. It is 
claimed, and perhaps justly, that the use of certain vegetable colors, such as 
annotto, does not introduce any unwholesome substance into the product. 
Admitting this, we must next ask whether it deceives the consumer. If so, it is 
difficult to understand*upon what ethical principal any plea for the artificial 
coloring of butter ran rest. If it is admitted that there is no valid reason why 
butter should be colored other than the artificial coloring of foods in general, 
which is a practice so reprehensible that it is almost universally denounced, 
its practice cannot be easily defended. The dairymen of our country are 
honest and honorable and evidently do not clearly see the false position in 
which the practice of coloring butter puts them. When the dairymen of our 
country understand that the naturally colored products will bring the highest 
price on the market and appeal more strongly to the confidence of the con¬ 
sumer : t is believed the artificial coloring in butter will be relegated to the 
scrap pile of useless processes. It cannot lie claimed in any sense that 
coloring of butler artificially ever adds anything to its value as a nutritive 
substance. 

One of the claims for justifying the coloring of butter is that it 
distinguishes it from oleomargarine. This, however, is not the case' since, 
under the law, oleomargarine may be colored upon the payment of a tax of 
ten cents per pound. The consumer has at his disposition a complete pixt 
tection against fraud in the use of oleomargarine by the operation of state and 
federal laws, irrespective of the tint of the product. • Oleomargarine and butter 
are distinguished from each other by their natural colors and also by their 
chemical and physical properties and, therefore, there can be no justification 
for the coloring of butter qp the plea that it distinguishes it from oleomargarine. 
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Thu*, from every point of view it is evident that the artificial coloring of butter 
fc undesirable. It interferes with the right of the consumer, who should know 
the exact character of the product he buys, and it stands in the way of the 
prosperity of the manufacturer by keeping upon the market a cheaper 
product which tends to decrease the price even of that of better quality. ' 

Standard Butter. —According to the standard established by authority 
of Congress butter must not contain more than 16 percent of water and not 
less than 82.5 percent of butter fat. 

Renovated Butter. —The law of Congress which controls the manufacture 
of renovated butter is executed jointly by the Treasury and Agricultural 
Departments. The quantity of renovated butter produced during the year 
ending June 30, 1905, was 60,290,421 pounds. 

Adulterated Butter. —The quantity of adulterated butter which was 
produced under the authority of the Act regulating the manufacture of 
oleomargarine and butter and on which is laid a tax of 10 cents per pound 
during the fiscal year ending June 30, 1905, was 3,671 pounds. These data 
show that the tax of 10 cents per pound laid upon adulterated butter has 
practically destroyed the manufacture of that article. Normal butter has 
from 12 to 14 percent of water. It is sometimes rechurned with water to 
raise the water content to 16 percent. Such a practice results in adulteration 
whether the content of water exceeds 16 percent or not? 

Influence of Food upon Butter. —The character of butter is very easily 
affected by the nature of the food consumed by the cow. Butter has the 
faculty of absorbing very readily odors of all kinds. Foods, therefore, which 
have characteristic odors impart them to the butter. A most striking instance 
of this is in the eating of wild garlic. In this case both the milk and the butter 
are affected to such a degree as to be in many cases unpalatable. Hence foods 
or substances in foods which are aromatic or odoriferous are likely to impart 
their peculiar odor to the milk, cream, and butter. Of all the constituents 
of milk the fat appears to have the highest faculty of absorbing these objec¬ 
tionable odors. Therefore, the feeding of distillery slops is also apt to impart 
an unpleasant odor to milk and butter, whereas if these slops be dried and their 
volatile aromatic principle expelled, but little trouble is experienced in their 
use. The physical characteristics of butter are also changed in a marked 
degred by the character of the food. Butter fat, as has already been indicated, 
is distinguished from other animal fats by its content of soluble and volatile 
icids of which butyric is the chief. There are certain kinds of foods which 
decrease or tend to decrease the content of butyric acid in butter. 

Influence on Melting Point. —Tlje character of the food also has a marked 
Influence upon the melting point of buttep. The author showed many years 
ago that the use of cottonseed meal as food for cows tends to raise the melting 
point of butter. This was regarded as an index of ^>me value for the southern 



OLEOliAKOABJNE. 


lij 

portion of the country, where a high temperature obtains over a period of 
six or seven months of the year. If the melting point of butter, which when 
normal is about 33 degrees C. (91° F.), could be increased to 35 or 36 degrees 
C. (95° F.), it would be of immense advantage in these warm climates and, 
in fact, in all parts of the country during the months of July, August, and 
September. There is no apparent tendency to increase the melting point 
of butter by feeding other oil cakes. 

Transmission of Other Principles in the Food to the Butter.— Experi¬ 
ence has shown that when cows are fed cottonseed meal or its products 
the quality of cottonseed oil which responds to the color test known as the 
Halphen lest, namely, the production of a red color with carton disulfid 
and amyl alcohol, is transmitted also to the butler. In some cases this re¬ 
action is extremely faint while in others it is displayed with an intensity 
which is claimed bv some to to equal to that of the admixture of 5 percent 
of cottonseed oil with the butter. The Use of cottonseed meal, on the con¬ 
trary, does not seem to notably affect either the content of volatile acid in 
the butter or its refractometer reading. (Experimental Station Record, 
Volume 25, page 716.) 

OLEOMARGARINE. 

Oleomargarine is tHE name applied to any fatty substance which is prepared 
to be used in the same manner as butter. Oleomargarine is defined by Act 
of Congress as follows: 

An Act defining butler, also imposing a tax upon and regulating the manu¬ 
facture, sale, importation, and exportation of oleomargarine. (Approved 
August 2, 1886.) 

“That for the purposes of this act certain manufactured substances, 
certain extracts, and certain mixtures and compounds, including such mixtures 
and compounds with butter, shall to known and designated as “oleomarga¬ 
rine,” namely: All substances heretofore known as oleomargarine, oleo, 
oleomargarine oil, butterine, lardine, suine, and neutral; all mixtures and 
compounds of oleomargarine, oleo, oleomargarine oil, butterine, lardine, 
suine, and neutral; all lard extracts and tallow extracts; and all mixtures and 
compounds of tallow, beef fat, suet, lard, lard oil, vegetable oil, annotto, and 
other coloring matter, intestinal fat, and offal fat made in imitation or sem¬ 
blance of butter, or, when so made, calculated or intended to be sold as butler 
or for butter. ” * 

The manufacture of oleomargarine can only take place in the United States 
under the supervision of officials of the Internal Revenue. All oleomargarine 
which is artificially colored a yellow or yellowish tint in semblance of natural 
butter pays an internal revenue tax of 10 cents per pound. Oleomargarine 
uncolored pays a revenue; tax of one-fourth cent per pound. Oleomargarine 
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when made under proper sanitary conditions from sanitary raw materials 
is a wholesome and nutritious article of diet and usually can be sold at a 
smaller price than butter. It is especially a food product which commends 
itself to those who are under the necessity of practising strict economy in the 
cost of food in the family. The principal objection, and in fact the only 
valid objection, to its use is found in the frauds which have been committed 
in fts manufacture and sale. There has been a constant disposition on the 
part of dishonest manufacturers and dealers, since the time when oleomar¬ 
garine became a commercial commodity, to sell it as butter. Although the 
penalties of national and state laws are very severe in this respect the practice 
is continued. The opportunity for gain is so great that the cupidity of the 
manufacturer overcomes his fear of punishment and disgrace. With a 
more rigid national and state inspection, it is reasonable to hope that this 
fraudulent use of oleomargarine can be avoided and the pure, unadulterated 
article under its own name be supplied to those who prefer it either on account 
of its properties or its price. 

Materials Used in the Manufacture of Oleomargarine.— Neutral 
Lard .—One of the.principal basic components of oleomargarine is neutral 
lard or lard stearin, the properties of which have already been described. 
Beef fat stearin is another basic ingredient of oleomargarine and is the 
stearin derived from tallow or tallow itself. Beef fat has a higher melting 
point than lard and beef fat stearin a still higher melting point than the 
tallow. Hence it forms an ideal ingredient with which to mix the oily com¬ 
ponents which enter so largely into the manufacture of oleomargarine. The 
beef fat or beef fat stearin is easily distinguished by means of the microsco|)e. 

It forms beautiful radiated fan-like crystals, the characteris ic appearance of 
which is shown in Fig. 9, page 67. 

Cottonseed Oil and Cottonseed Oil Stearin .—These are also important 
ingredients of oleomargarine affording the oily or more liquid constituents 
which, when mixed with the lard and sttarin above mentioned, form a com- ‘ 
pound the melting point of which is slightly above that of butter and sufficient 
to maintain it in an unmelted state even in warm weather. The quantities 
in which these different ingredients are used vary greatly in different manu¬ 
facturing establishments and depend largely upon the location where the 
oleomargarine is to be used. When manufactured for tropical or subtropical 
regions larger quantities of stearin are employed than when used in temperate 
zones or for winter consumption, in which case larger quantities of cottonseed 
oil and cottonseed oil stearin are employed with the mixture. After the 
fats are mixed it is usually the practice to churn them with milk in order to 
give a flavor of butter to the product.' In some cases the yolk of eggs is mixed 
with oleomargarine, as it is claimed that they impart thereto a firmer and 
more homogeneous structure which renders the mass better, especially for 
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cooking purposes. All the ingredients which are used in the manufacture 
of oleomargarine are made known and recorded in the books of the Commis¬ 
sioner of Internal Revenue and thus it is a product which it may be said 4 
strictly under government supervision. 

Description of Process of Manufacture.— The fat is taken from the 
cattle in the process of slaughtering, and after thorough washing is placed in 
a bath of clean, cold water, and surrounded with ire, where it is allowed to 
remain until all animal heat has been removed. It is then cut into small 
pieces by machinery and cooked at a temperature of about 150 degrees until 
the fat, in liquid form, has separated from the ftbrinc or tLssue, then settled 
until it is perfectly clear. Then it is drawn into graining vats and allowed 
to stand a day, when it is ready for the presses. The pressing extracts the 
stearin, leaving the remaining product, which is commercially known as 
oleo oil, which, when churned with cream or milk or both and with or with¬ 
out a proportion of creamery butter, the whole being properly salted, gives 
the well-known food-product, oleomargarine. 

Adulteration of Oleomargarine. —Since the coloring of oleomargarine 
is permitted upon the payment of a tax, oleomargarine which is colored can¬ 
not be said to be adulterated when the tax has i>een paid, although if coloring 
were not a legalized operation it would be an adulteration. Yellow oleomar¬ 
garine is an imitation*of natural butter ami its manufacture should lie pro¬ 
hibited unless the product is marked “ imitation.” The character of the color¬ 
ing materials used is not prescribed by the Commissioner of Internal Revenue 
but as a rule the coal tar dyes are preferred in the coloring of Oleomargarine 
to the vegetable coloring matter such as annotlo and saffron. The remarks 
which have been made in connection with the use of poisonous materials in 
other products apply to oleomargarine. 

Adulteration with Egg Yolks. —An adulteration which has been practiced 
in this country is the admixture of preserved egg yolks. Usually Ihese yolks 
are secured in China, broken, and 1 placed in vessels and preserved with 
borax or boric acid or salt. These eggs are generally collected during the 
early spring and summer months and are not sent to the United States until 
the fall or winter. The imjiortation of such articles is now prohibited under 
the food laws of the country so that the adulterations with the imported 
article is no longer to be feared. It is possible to preserve domestic eggs in 
the same way, and the use of them in this manner is regarded as an adultera¬ 
tion, since such preserved egg products cannot be regarded as suitable foi 
human food. 

Adulteration with Preservatives .—Fortunately preservatives are not used 
to any extent in the manufacture ok oleomargarine when intended lor domestic 
use. The most suitable preservative in such a case as this would be borax or 
boric acid. It is not believed that these preservatives are used to any extent 
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when the product is intended for domestic consumption. Whether or not 
preservatives are used in the product sent abroad I am unable to say. 

Production of Oleomargarine. —According to the report of the Com¬ 
missioner of Internal Revenue the quantity of oleomargarine taxed at io 
cents a pound produced in the United States for the fiscal year ending June 
30, 1905, was 5,584,684 pounds, and for 1910, 3,491,978 pounds. The 
quahtity produced in 1910 taxed at one-fourth cent a pound was 85,164,655 
pounds. 


COMPOSITION OF OLEOMARGARINE. 


Spkcitic Gravi¬ 
ty at 40° C. 


Water. 


Insoluble Sol. Acid by Sol. Acid by 
Acid. Washino Out. Distillation. 


.90490 ' 9-34 93-59 0-12 0.25 3.64 


Albuminoids, 

o-3S 


From the above data it is seen that the objections to the use of oleomargarine 
are more on the grounds of fraud and deception than in regard to nutritive and 
dietetic value. The components used in the manufacture of oleomargarine, 
when properly made, are all wholesome and digestible materials such as are 
consumed in eating various food products. It does not appear, therefore, 
that any valid objection can be made against the use of oleomargarine from 
from a physiological or hygienic standpoint. 


CHEESE. 

( 

Historical. —The preparation of cheese is one of the oldest of the technical 
processes. It appears that it was known during the time of King David, 
at least a thousand years before Christ, and the Greeks were acquainted with 
it before the writings of Homer. Aristotle and Hippocrates describe the 
curdling of milk which at that time appears to have been accomplished by 
the use of the juice of the fig. The use of cheese was very common in Rome 
in the earlier historical days but the most of it was imported from the North. 
Caesar speaks of the preparation of cheese among the German tribes. 
Cheese must, therefore, be regarded as one of the very oldest forms of prepared 
food used by man. It probably is almost, if not quite, as old as wine. These 
historical facts are interesting in showing how from the earliest times man 
has made use of the natural ferments to prepare food from the raw material. 
Attention must be called in this connection to the fact that many people 
claim that such foods as these are not natural foods but wholly artificial. The 
fallacy of such a claim is not difficult to show. An artificial food is one which 
is prepared out of materials which, themselves, are not edible food products 
or, at least, are not digestible or of a character which does not naturally occur 
by ordinary processes. Artificial foods, therefore, are purely synthetic. 



that is, made up from the elemental substances, or they are mixtures or com¬ 
pounds. On the contrary a food like cheese or wine is not a mixture or com¬ 
pound but a natural product from materials which themselvfes are food prod¬ 
ucts. Milk is the raw material of cheese as the must of the grape is of wine. 
Both milk and must are rich and nutritious foods. The changes which each 
undergoes are in many respects the same. The must of wine undergoes an 
alcoholic fermentation and the milk sugar of cheese is subjected to a la'ctic 
fermentation and its casein to a proteolytic change which materially alters 
its character. 

Cheese products are a very important part of food materials of the dairy. 
The term cheese is applied to the solid product produced from milk by coagu¬ 
lation of the casein with rennet or lactic acid and subjecting the solid product 
thus produced to a process of fermentation and ripening by the addition of 
appropriate seed material, seasoning, and storage at convenient temperature 
for varying periods of time. In the precipitation of the casein of milk the 
fat particles become mechanically entangled and form a part of the precipitate. 
There is a certain quantity of other milk constituents incorporated in the 
form of water, milk sugar, and mineral matter in the precipitated mass. The 
greater part of the other Iwxlies which the milk contains, consisting of the milk 
sugar and a considerable portion of the soluble mineral matter, are separated 
in the form of whey, ffhe composition of fresh cheese is that of that part of 
the milk which is precipitated and which is entangled mechanically in the 
precipitated matter. The ripened cheese is changed in its chemical constit¬ 
uents mostly as the result of fermentative action ujxtn its nitrogenous con¬ 
stituents, that is, the casein, albumin, etc., contained therein. The ferments 
tend to change the casein into a more soluble form of protein, while at the 
same time they develop a flavor and aroma in a way agreeable to the nostril 
and palate. Various forms of moulds and other organisms grow on and in 
cheeses which influence their palatabilitv and character. The finil product 
, of the ripened cheese varies not only.with the nature of the original material 
as determined by the milk itself but with the character of the preparation 
and the nature of the organisms and ferments which are active during the 
ripening period, and also with the time and tenqierature of storage. 

Kinds of Cheese. —It is not necessary and perhaps it would be impossible 
to attempt an enumeration of all the various kinds of cheese whi«h are offered 
on the market. The first classification of cheese de|icnds upon the character 
of the milk used. The term “cheese” in this country naturally refers to a* 
product made from cow’s milk since that is the principal milk used in the 
United States for cheese making. The terra is used in this manual in that 
sense and when there is no qualifying word employed it is always understood 
that the product in question is made from the cow’s milk. This implies that 
the milk is at least a standard milk, that is, a whole milk, unskimmed and 
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containing notless than 3.25 percent of butter fat. According to the defini¬ 
tion fixed by the Congress of the United States the terra cheese is applied not 
only to this product but also to one containing a larger percentage of fat than 
this. The term cheese applies both to cheese made from milk and cheese 
made partially from milk and partially from cream. The term “full cream 
cheese” is also often used in the trade but is likely to be misleading and 
deceptive. The real significance of the term full cream cheese is that it is 
made of whole milk or milk unskimmed which contains its full complement of 
cream. The term “ cream cheese ” is also often used to indicate a cheese made 
partially of milk and cream. It is evident that the term cream cheese in 
this sense is misleading, since it can be properly applied only to a cheese made 
from cream alone. Such cheeses are made but, inasmuch as cream must 
have not less than 18 percent of fat in order to be called cream according 
to the United States standard, the cheeses made from such a source are too 
oily and fatty for ordinary consumption. 

Cheese Made from Goat’s Milk.— Goat’s milk is also frequently used 
in making cheese. It is extensively employed in France and Switzerland 
for cheese making and also in other parts of F.uropc, and to a limited extent 
in this country. Some of the varieties of cheese which are most highly prized 
are made from goat’s milk, such as Roquefort. 

Adulteration and Misbranding of Cheese.—The most common form 
of adulteration or sophistication of cheese is the misbranding thereof in re¬ 
spect of the country where made or in respect of character. This is a form of 
deception which has long been established in the trade and one which cannot 
be condoned or excused. There are certain varieties of cheese whose names 
should be respected and in fact, in the case of all varieties that have an estab¬ 
lished character and reputation, their name should not be applied to other ar¬ 
ticles made in imitation thereof. In this country there is a national law which 
prohibits the marking of a food or dairy product falsely as to the state or 
territory where made. For instance, a cheese made in Ohio cannot be marked , 
New York cheese and peaches grown in Delaware cannot be marked Cali¬ 
fornia peaches, maple sirup made in Indiana cannot be labeled Vermont 
maple sirup, etc. The ethical principle underlying this law is one which will 
meet the approbation of every well meaning man and therefore the extending 
of this prinoiple to other forms of misbranding is an easy step. If it is a' 
violation of the law to mark a cheese made in Ohio as made in New York it 
•is certainly a violation of the ethical principle underlying that law to name a 
cheese made in Connecticut, Camembert Unhappily, however, there are 
cheeses made in the United States to which foreign names are given, the 
universal excuse being that they are cheeses of the same type. In many 
cases this excuse is not a valid one and in no case is it an accepted one. To 
name a cheese made from cow’s milk the same as that made from ewe’s milk 
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|s a distinct misbranding in every sense of the term. There should be no 
"difficulty in established varieties of cheese made in this country having names 
which are not deceptive and not intended to mislead the consumer as to the 
Estate, territory, or country where made. In one sense all cheese may be said 
[to be of the same type, but because the taste and odor of a cheese made in the 
iUnited States imitates to some extent that of a cheese made in France is no 
^excuse for giving the French name to the American product. A further 
■Illustration of this principle is found in the following: The term Roquefort, 
for instance, is not properly applied to any cheese product except that which 
is made at or in the vicinity of Roquefort. In no other part of F'rance can 
cheese 1 * made bearing the name of Roquefort. The use of the term Roque¬ 
fort, therefore, in any wav upon American cheese is a misbranding and an 
attempt to deceive which usually is successful. There is not so great an 
objection to the term Swiss cheese as to Roquefort, but there is the same 
kind of an objection. The cheese which bear- the name of Schwcitzer-Kiise 
is very extensively manufactured in Germany anil sold under that name. A 
similar cheese is also extensively made in this country and sold under the name 
of Schwcitzer-Kiise. In this case there is no particular location or place which 
originated the name and has the sole right to use the name Swiss cheese. It is 
the name of a whole country and not of a location, and yet it is evident that 
Swiss cheese properly rtin only be made in Switzerland and not in Germany 
or in the United States, Any hard, tough cheese in which a large number of 
holes is found and which on cutting makes a flexible, semi-leathery slice has 
to a certain extent the appearance and perhaps the taste and tlavifr of genuine 
Swiss cheese. 

It should not lie difficult to find a market for all good cheese made in this 
country, under appropriate American name- indicating their origin. If the 
term Swiss cheese is at all allowable on a package it should lie placed as a 
minor part of the label and with the statement that it is of that tyjse. Even 
, this transgression is jicrhaps difficult of excuse. 

Artificial Coloring.—Next to misbranding and misnaming of cheeses, 
perhaps the most common adulteration is that of artificial coloring. The 
public taste has been led in the matter of cheeses, especially of American 
origin, to look for a deep yellow color. This is also associated with the idea 
of the use of a large quantity of rich, naturally yellow-colored cream. The 
addition of an artificial color to a cheese never adds anything to its value, 
and to the really a:sthetic eye detracts much from its appearance. The 1 
presence of this rich artificial tint is calculated in many instances to excite a 
suspicion in regard to the character of the cheese and thus interferes with its 
proper gustation. There is another more serious objection than the one 
just mentioned, namely, that it is possible from skimmed milk to make a 
highly colored cheese which would appear to the consumer to be made of 
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whole milk or of milk and cream, and thus adeliberate deception is perpetrated. 
The consumer of cheese should demand that artificial coloring of all kinds 
be omitted from cheese products. 

Moreover, these colors may of themselves be deleterious in character and 
if so they are forbidden by law. By reason of the generally deleterious quali¬ 
ties of coal-tar dyes they should be rigidly excluded from cheese. There is a 
growing demand in the United States for uncolored dairy products. The 
coal tar dyes are cheaper and produce faster and more natural looking tints 
than the vegetable colors such as annotto and saffron, and hence, until pro¬ 
hibited by law, they were almost universally employed. All of these dyes in a 
concentrated form are highly poisonous and injurious and several instances 
are on record of death, especially in the case of young children, from 
eating concentrated colors. The fact that a poison of this kind is diluted 
by the cheese is no excuse for its use. The only protection which the con¬ 
sumer has, which is reliable in all cases, is the prohibition of coloring matter in 
cheese. 

By Act of Congress of June 6, 1896, coloring matter is permitted to be used 
in cheese in the United States and doubtless it will continue to be used under 
this authority until that portion of the Act is repealed or until the consumer de¬ 
mands an uncolored article. The pure, natural color of the cheese is uni¬ 
versally acknowledged to be best, most palatable, and most desirable. 

Preservatives. —Fortunately there is little to be said in regard to pre¬ 
servatives in cheese because they are almost unknown. The addition of a 
preservative'to a cheese at the time of its production would so seriously inter¬ 
fere with the ripening process as to defeat the purpose of storage altogether. 
Hence in so far as preservatives are concerned there is little danger of adul¬ 
teration. 

Impure Raw Materials. —If cheese be made of pure, wholesome material, 
no inspedtion of factories is necessary. But it is entirely possible through 
carelessness, ignorance, or design to use in the making of cheese milk which , 
may itself be infected. Cheese made from such milk of course would carry 
the infection of the milk. This is a sort of adulteration which can only be ex¬ 
cluded by careful sanitary inspection of cheese factories. Such an inspec¬ 
tion has already been partially instituted by federal, state and municipal 
authorities. • 

Filled Cheese. —Formerly there was a very considerable adulteration of 
' cheese by manufacturing it from skimmed milk and supplying from an artifi¬ 
cial source the necessary fat. Cottonseed oil, lard, and other edible oils are 
used for this purpose. 

Composition oj Filled Cheese (Circular No. 11, Bureau of Animal Industry).— 
Neutral lard is the principal fat which is substituted for milk fat in filled cheese. 
It is used to the extent of two or three pounds for every 100 pounds of skimmed , 
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milk. The principal objection to a filled cheese is not on account of its 
containing lard, which in itself is not unwholesome. But lard is an entirely 
different fat from milk fat, and differs in the character of the fermentation 
which takes place. The characteristic flavors and odors which are contributed 
by the milk fat in the cheese arc entirely wanting, and the cheese is devoid of 
aroma and flavor and is nothing more than a mixture of casein with lard. 
Filled cheese is such a poor imitation of the genuine article that it can never 
have any very great vogue, and especially under the present law which requires 
it to be labeled and the payment of a tax. 

A filled cheese which is on the market not properly stamped and duty 
paid in harmony with this act of Congress is adulterated, and they who 
make and sell it are amenable to the law. The annual re(x>rt of the Com¬ 
missioner of Internal Revenue for the year ending June 30, iqio, shows 
that receipts of $2,847.33 were obtained by the tax on filled cheese during 
that year. The amount made is, therefore, insignificant from a commercial 
point of view. 

From the above data it is seen that the manufacture and sale of filled cheese 
in the United States is almost a thing of the past and this form of adulteration, 
assuming that the law is thoroughly executed, is not now likely to be often 
met with. 

Cottage Cheese. —Cottage cheese is a term applied to a product which 
is usually only a raw material of cheese. It is the fresh, precipitated, and 
unri|ic milk product, above described as used in cheese making. It is a 
highly nutritious and very palatable product, usually prepared at home and 
not suitable for keeping or transportation. It is often made from sour milk 
in which the casein is coagulated by the natural development of lactic acid. 
The sour milk is placed ina cloth bag and the whey allowed to escape by grav¬ 
itation. The final portion of the whey may be forced out by pressure. The 
residue, when properly seasoned with salt-or in any way to suit the taste of 
• the consumer, is very palatable. Creim is often added to this residue which 
increases the normal amount of fat which it contains. 

COMPARATIVE COMPOSITION OF AMERICAN AND EDAM CHEESE. 


The chemical composition of 

some of the 

principal varieties of cheese are 

shown in the following table: 
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American cheese,. 

* 7-5 

4*1 

VS 

28.38 

Edam cheese,. 

3634 

4.24 

3 r,1 7 

22.28 


The data show that cheese is essentially a nitrogenous and fat food, con¬ 
taining only small quantities of carbohydrates, and therefore it Is not a com¬ 
plete ration. It is a ration, however, which is complementary to a highly 
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starchy diet such as rice or maize bread or potatoes. Bread and cheese or 
potatoes and cheese or rice and cheese, therefore, make a well balanced diet, 
highly nutritious, easily digestible, and quite palatable. 

Manufacture of American Cheeses.— The large cheeses which are 
principally found upon the American market may be said, in general, to 
resemble the Cheddar type, although the calling of these cheeses by the name 
“Cheddar” is misleading, and to that extent a misbranding of the product. 

There are two common methods of making these cheeses which are in 
vogue in the United States, namely, the “stirred curd” or “granular” method 
and, second, the Cheddar method. (Bulletin 304, Department of Agriculture 
of Pennsylvania, 3002.) The latter is the one more extensively used. The 
second product does not differ essentially in character from the first, though 
the latter method, it is claimed, gives a more solid cheese and one of more 
uniform -haractcr and with a slightly less content of moisture. Since the 
Cheddar method has practically come into sole use, displacing the first method, 
a description of the Cheddar method alone will be sufficient to illustrate the 
method of making large cheeses which are now so common on the American - 
market and which have such a well merited reputation. The process is 
divided into eight parts: First, coagulating the milk; second, cutting the curd; 
third, heating the curd; fourth, removing the whey; fifth, cheddaring the 
curd; sixth, milling the curd; seventh, salting and pressing the curd; eighth, 
curing the cheese. 

Rennet .—As has been said in the description of cheese making, the material 
which is most useful in the precipitation of the curd is rennet. The rennet 
is the secretion of the stomach of various animals, that of the calf being most 
highly priced for cheese making. The fourth stomach of the animal is the one 
which is used in the manufacture of rennet. The aqueous extract made 
from these stomachs contains a ferment which has the property of coagulating 
casein in a very high degree. One part of good rennet preparation from 
healthy stomachs of calves will coagulate 1000 parts of milk. In former days 1 
rennet was freshly made and used at the factories. At the present time it 
is largely prepared on a commercial scale and sold to the cheese maker. It is 
highly imjxvrtant that the rennet used in cheese making should be of the best 
quality, as an inferior grade gives a bad taste and color to the cheese. Just 
as in the manufacture of fermented beverages and making of bread the char- 
acter of the yeast is a dominant factor in the nature of the finished product, 
so it is even to a greater degree in the case of rennet. Those who purchase 
the rennet already made should therefore be certain it is of a quality to give 
the desired character to the cheese. The greater the amount of milk fat 
in milk the larger the proportion of rennet, since the milk fat protects to some 
extent the casein from the action of the ferment. Experience has shown 
also that during the summer the rennet acts more readily upon the milk, 
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probably due to the higher temperature. Care should be taken to avoid the 
use of any excess of rennet, since anything more than the amount necessary 
to conduct the coagulation is apt to add an unpleasant flavor to the cheese. 
The curd also in such cases is less cohesive and makes a tougher and drier 
product which does not lend itself so readily to the ripening process. For 
this reason the rennet which is to ix: used should always be tested in small 
quantities of milk beforehand in order that the proper projxjrtion may be 
definitely known and the process on a large stale may be conducted with cer¬ 
tainty and not by guess. (“ British Dairy I'arming,” by Jas. Long.) 

Rennet Ls sometimes treated with borax to preserve it during transit. In 
such cases the borax may not all Ire removed by the whey and is consequently 
found in ripened cheese. Its introduction in this way should be avoided. 

Coagulating the Milk by Rennet I'.xtriuI. —This process is often termed by 
the cheese makers “setting the milk with rennet.” The milk which is used 
for the purpose of cheese making should be, in the technical language of the 
cheese maker, “ripe,” that is, containing a sufficient quantity of lactic acid. 
The principal method of producing the proper amount of lactic acid in milk 
is by keeping it warm, namely, at a tenqieraturc of about 84 degrees. At this 
tem|ierature the most favorable conditions exist in milk for the rapid growth 
of the lactic acid ferments. If the natural ferments which produce lactic 
acid are not in sufficient quantity in the original milk it is lx'tter, rather than to 
wait too long a time, to start the development of the lactic acid bv adding 
an artificial ferment. Lactic ferments are specially prepared for this purjiose, 
or some previously ripened milk may be added to the mass. Tlfis is called a 
“starter.” From two to five pounds of “starter” are usually required for 
each one hundred pounds of milk. The degree of ripening is ascertained 
by measuring the quantity of lactic at id present. The at id vendition of the 
milk is tested by means of a rennet preparation and if the milk will voagu- 
late, when thus tested, in alxiut one minute or a little more it is an indication 
, that a sufficient amount of acid has been developed to add the rennet for the 
proper coagulation of the milk. It is important to have the milk in just the 
right condition in order that the proper operations in cheese making may 
go on uniformly. Care must be taken, however, not to have too much lactic 
acid in the milk. For instance, 0.2 of one jiercent is too great, and such 
a milk is very liable to give trouble in subsequent ojierations. la the curding 
of milk by rennet the temperature should lie kept lietwecn 82 and 86 degrees. 
The amount of rennet extract, of course, varies with its character and strength,* 
and this is best determined by the cheese maker’s experimenting in order 
that the proper quantity to lie added to the great mass of milk may lie ktiown 
beforehand. A sufficient quantity of rennet extract should lie used to curdle 
the milk in fifteen or twenty minutes for a quick-curing cheese, and in thirty 
to forty minutes for a slow-curing cheese. The rennet extracts in common usn 
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are added at the rate of from one-half to five ounces for 1000 pounds of milk. 
Before adding, the extract should be diluted with from ao to 40 times its 
volume of water at a temperature of from 85 to 90 degrees. The rennet thus 
diluted acts with uniformity on the milk, preventing the production of curd 
of a lumpy character. Previous to adding the rennet extract the mass of 
milk is thoroughly stirred in order to mix the fat therewith and the dilute 
rennet added evenly and slowly with constant stirring which is continued for 
several minutes. A gentle stirring of the surface of the milk should be con¬ 
tinued until the curd is at least half formed, in order that the fat may not 
separate. After the stirring is finished, a cloth is placed over the top of the 
vat to keep the surface of the milk from cooling, and the milk is then left 
undisturbed until the coagulation is complete. The coagulation goes on 
gradually until the whole mass of milk is one solid coagulum produced by the 
changing of casein into paracasein. 

Cutting the Curd .—In order that the whey may be separated it is necessary 
that the curd be cut into pieces. The smaller the pieces of curd, the more 
rapidly will the whey escape. As soon as the curd is formed it shows a ten¬ 
dency to contract and this tends to force out the whey. By cutting the extent 
of the surface from which the whey can exude is amplified and the rapidity 
of the process is enormously increased. The time for cutting the curd is a 
point of great importance and is determined by the likill and experience of 
the cheese maker. If the curd is cut when it is too soft there may be 9 large 
loss of fat and a decreased yield of cheese. If the curd is too hard the whey 
Is more difficultly removed and the quality of the cheeses is not so fine. The 
following test is used to determine when the curd is in the right condition to 
tut. The end of the index finger is inserted obliquely into the curd half an 
inch or more and then slowly raised toward the surface. If the curd breaks 
apart with a clean fracture without leaving any particles on the finger and the 
whey which exudes from the broken surface is clear and not milky it shows 
the proper time has come for cutting. Specially devised knives are used for « 
cutting the curd, which leave it in small culres of about one-half inch surface. 
Skill in the use of the cutting knife is important and can only be acquired 
by proper experience. 

Healing the Curd .—As soon as the curd is cut the whey begins to go out 
of it and the*curd settles to the bottom of the vat, the whey being of a higher 
specific gravity than the curd. After the pieces of curd sink to the bottom 
'the surface easily reunites and, when broken apart, additional fat is lost. As 
soon, therefore, as the curd is cut the whole mass is kept in gentle motion by 
hand stirring or with a wire basket designed for the purpose, care being taken 
to avoid breaking or comminuting the cubes. When properly stirred the 
whey appears clear and is free of small particles of curd. 

The -urd contracts and hardens during this process, and soon reaches a 
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condition when the surface does not adhere so readily. The vat should be 
kept warm during the process of separation of the whey, the temperature 
being raised to about 90 degrees and finally, toward the last, to 98 degrees, 
about blood heat. 

Separating the Curd .—The precipitated curd is left in contact with the whey 
for some time, and during this period some of the lactic acid in the whey 
unites with the paracasein. The setting of the curd is finished when a small 
mass which has been squeezed in the hand to remove the whey is pressed 
against a bar of iron heated to little short of redness, and it is found that there 
is left, adhering to the iron, fine silky threads. These threads are formed 
by the compound of lactic acid and paracasein, and the more of this compound 
there is the longer will the strings l>e. When the curd shows by the hot iron 
test strings one-eighth inch long it is an index that the time has arrived for the 
separation of the curd from the whey. 

Gathering the Curd .—After the whev is removed the cubes of curd are left 
in the bottom of the vat until they mat or pack together, a process which is 
technically known as cheddaring. The curd is sometimes removed from 
the vat and placed on a special apparatus for this purpose called a curd-sink. 
When the curd has malted together, forming a solid mass, it is cut into blocks 
8x8X12 inches. These blocks are turned in the vat in order to facilitate 
the removal of more'whey. The blocks of curd are carefully placed one 
over the other until they form a large mass. 

The process of solidifying or cheddaring accomplishes two purposes: 

First, the whey is expelled to a considerable extent and, sccdnd, the lactic 
acid unites with more of the curd, changing not only its chemical com[>osition 
but also its physical state from a spongy, tough, rubber-like consistence, 
with a high water content, to a mass having a smooth, velvety appearance 
and feeling, and a soft, somewhat plastic consistency. 

Milling the Curd .—This process consists in cutting the lumps flf curd into 
small pieces in order to introduce the salt and to handle it more readily when 
it is to be placed in hoops for pressing. This process is conducted in special 
mills which avoid, in so far as possible, the loss of fat. 

Salting and Pressing— Salt is added for several purposes, chiefly for flavor¬ 
ing, but it also has other uses. It aids in removing the whey,—it hardens 
the curd and it checks or retards the formation of lactic aaid. Excessive 
salting, however, is injurious. From 2J to 3 pounds of salt should be added 
to the curd made from 1000 pounds of milk. Before putting in the press the 
curd is cooled to a temperature of about 80 degrees, and after putting into the 
mold it is subjected to pressure to give if a proper form, rather than to remove 
the whey which is practically all gone by this time. If the whey has not been 
properly removed before the cheese goes into the press it Is almost impossible 
to get it out then. Th$ pressure should-be uniform and continued for at 
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least twenty-four hours. If a screw is used the pressure should be light at 
first and gradually increased. After the cheese has been in the press about 
an hour it is removed, turned, a cloth adjusted about it, and the entire surface 
wiped carefully with a cloth wrung out of hot water. 

The' sizes in which American cheeses are made depends largely upon the 
market, the more common size being 15 inches in diameter, and the cheese 
weighs from 60 to 6$ pounds. There is also a very large manufacture of 
cheeses seven inches in diameter, known as “Young Americas” and weighing 
only from 8 to 10 pounds. 

Curing .—The higher the temperature to which cheese is exposed in curing 
the more rapidly the curing process takes place, but the poorer the quality 
of the cheese. Experience has shown that a low temperature, 55 degrees F. 
or even less, gives much better results, although it requires a greater length 
of time. If cured at a higher temperature the fat is apt to exude, and will not 
be evenly distributed in the cheese. It is, therefore, more profitable, as well 
as better for the consumer, to cure at low temperatures, producing a supe¬ 
rior quality with less loss of moisture and a cheese which sells for a better 
price. 

Moisture in the Curing Cellar .—The cellar in which the curing takes place 
should contain air with a proper degree of moisture. The relative percentage 
of moisture in the air as compared with the total amdunt which it can hold 
should be from 65 to 75. This is determined by placing in the curing room 
a hygrometer which registers the degree of saturation. 

Qualities bf American Cheese.— The quality of cheese:-, is judged by (1) 
flavor, (3) body, (3) texture, (4) color, and (5) general appearance. In regard 
to flavor it is impossible to describe what is meant. Only the connoisseur 
can determine properly whether a cheese has a flavor which is sound, healthy, 
and indicative of the highest quality. The cheese flavor should be free from 
any admixture of other flavors. Cheese resembles butter in this respect, that 
it absorbs and then gives off foreign flstvors with great facility. Therefore 
in the whole process of cheese making care must be exercised to exclude 
every odor or flavor of an undesirable character from the cheese house. 

Flavor .—Under flavor one may also describe taste, which should be of that 
biting, incisive character due to proper development of ripening and its 
attendant baeterial and enzymic products. The various foreign flavors in 
cheese, may be due to the odor of cows or the stable or may suggest “rotten 
dggs,” or it may be the flavor of rancid butter due to the decomposition of 
butter fat in the cheese. 

Body .—This is also a term which.it is difficult to define. An American 
cheese is said to have a perfect body when it is solid, firm, and smooth in 
substance. This quality is ascertained by pressing the cheese between the 
fingers. When it does not press down evenly between the finger and thumb 
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it is said technically to be “corky.” It is smooth when it feels like velvet 
and is not harsh or gritty. 

Texture .—The term texture applied to American cheese refers mainly to 
its compactness. It is nearly related to body. The texture may be tine 
and close or porous. The texture is perfect when a cut surface of the inside 
of the cheese presents to the eye a solid, compact, continuous appearance, 
free from breaks, holes, or lumps. Cheese should not show any visible or 
separated moisture or fat. The texture of American cheese should be 
smooth, free from breaks, and fairly hard. The bandage should be 
smooth and neat, extending over the edge on each end of the cheese about 
two inches. 

Color .—A true and unadulterated cheese should have only the color of the 
thilk from which it is made, and any other color incident to rijiening which 
is usually green. Unfortunately cheeses of American origin are often arti¬ 
ficially colored. An over-deep yellowish or reddish tint, therefore, should 
be regarded as a mark of inferiority. Artificially colored cheese should 
not rank as high on the market as that of a natural tint, which is much 
more pleasing to the eye and much less objectionable to the aesthetic taste. 
Color is often added to conceal inferiority iu the milk used. 

The sides of the cheese should be straight and of uniform height all around. 

The following scale»of points is used in judging cheese, according to the 
above qualities: Flavor, 45 to 50; texture, 30 to 35; color, 10 to 15; 
general appearance, 5 to 15. 

Cream Cheese.— This is a soft cheese which is rapidly growing in 
popularity. It is made from rich milk or milk and cream mixed together. 
It resembles in general Neufchatel, but it is richer in butter fat and 
is put up in a different form. The temperature of the room in which the 
cheese is made is quite important. It should be kept as nearly as possible 
at 75 degrees. The milk is first warmed to 70 degrees and run-through a 
separator by means of which the cr*am is taken out, together with one-half 
the volume of milk. This makes either dilute cream or very rich milk, as 
you may choose to call it. The cream is heated to 84 degrees and about four 
or five ounces of rennet extract added per thousand pounds. The rennet is 
carefully and gradually stirred into the mixture, using about fifteen minutes 
•for the addition. The mass is then allowed to remain at restjjntil whey is 
seen around the sides. The whey is then removed by draining, the resulting 
curd pressed and mixed with about 3 percent of salt. The cheese it 
not subjected to a curing process. It is molded into rolls from 3 to 4 inches in 
length, wrapped in thin paper and tinfoil, and in this condition packed for 
shipment. 

Uaauf acture of Foreign Types of Cheese in the United States.— The 

improvement of cheeses made in the United States by securing different forms 
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of ferments and utilizing the best method of setting, pressing the curd, and 
ripening used in other countries is worthy of all encouragement. Unfor¬ 
tunately a disposition has arisen in our country of giving the names of foreign 
varieties to the domestic articles. Many fancy domestic cheeses are sold 
under strictly foreign names such as Cheddar, Stilton, Cheshire, Schweitzer, 
Limburger, Camembert, Brie, Roquefort, etc. In fact there seems to be no 
limitation upon the adoption of a name already identified with a distinct 
type and locality. Such a tendency is greatly to be regretted and perhaps it 
is only necessary to point out to our people the ethical offense which they 
are committing by such practices to secure their discontinuance. It is, how¬ 
ever, a perfectly legitimate undertaking to import the ferments which produce 
the famous cheeses of the world and utilize them to the fullest extent in cheeses 
of American origin. This, however, should be done in such a way as to care¬ 
fully avoid applying the name of the original article to the domestic product. 
Perhaps it would be no ethical offense or not a very great one to place upon 
the labels of the cheese products a statement that they are of the same type 
as the foreign product they imitate. This, however, should be an explanatory 
phrase and not a part of the label which attracts principal attention. It is 
far better that a manufacturer should adopt some local name which would 
become identified with his product, and thus become a valuable trade-mark. 
The attempt to pass domestic cheese under foreign names is an offense 
against good ethics and also against the law. It is nothing more nor less 
than misbranding, and cannot be justified even in the absence of a law for¬ 
bidding it. * 

Success wills Foreign Ferments .—Considerable success has attended the 
introduction of the foreign processes into the United States, together with the 
ferments which produce the cheeses abroad. The environment, however, 
cannot be imported and therefore the ferments may rapidly assimilate differ¬ 
ent properties under changed conditions, and the continued importation of 
fresh ferments may be necessary to preserve the type of cheese. Some of 
the principal types of foreign cheeses made in the United States are those 
which are mentioned above. A particularly excellent study has been made 
of the process of making a Camembert type of cheese in this country. (Bu¬ 
reau of Animal Industry, Bulletin 71, 1905.) This particular cheese is a 
type of Camembert which is made at the Stores Agricultural Experiment 
Station of Connecticut. For these experiments a cheese maker familiar 
Vith the Camembert manufacture in France was secured. The method of 
making the cheese and also of separating the curd and ripening was as nearly 
as possible like that used in France. t The style of the packages was the same, 
so that from external appearances it would be quite difficult to distinguish 
them from the genuine Camembert cheese of France. The success attend¬ 
ing these experiments shows that it is possible to improve domestic cheeses 



PRINCIPAL CHEESES OF ENGLAND. 


*03 


by scientific effort in the direction of using the proper ferments. These soft 
cheeses made in Connecticut were of good quality and had something of 
the flavor and type of the Camembert itself, though it was not difficult for 
even a novice to distinguish the two varieties from one another. 

These studies above referred to have resulted in a marked degree of prog¬ 
ress in the knowledge of the real changes which take place in the ripening of 
cheeses. The officials in charge of the work differ somewhat with the author 
in respect to the character of the product, claiming that the making of Cam- 
erobert cheese is not dependent upon uniform conditions obtained only in 
certain localities but rather on securing the proper cultures and conditions 
which are possible almost anywhere. The fact of the case is that the cheeses 
made at the Connecticut station are probably made under much more scien¬ 
tific conditions and much more rigid control than the real Camembert cheese 
made in France. The success which attended these efforts is only a proof of 
the statement made above that the introduction of these processes for making 
fancy cheeses in this country will doubtless result in the development of 
types of American origin of peculiar flavor and quality. Such cheeses when 
properly named and not confused with those of foreign origin will become 
quite as familiar and well known, both at home and abroad. (Bureau of 
Animal Industry, Bulletin 82, iqo6.) 

Sage Cheese.—Tift consumption of the variety of cheese known as sage 
cheese is not very large at the present time in the United States and is re¬ 
stricted to certain localities, yet it is rapidly growing in favor. Consumers 
who are accustomed to it are willing to pay a larger price for it thifh for ordinary 
cheese. Sage cheese is made exactly in the same manner as that described for 
the manufacture of Cheddar. The flavor of sage is imparted in three different 
ways, first, by adding the sage extract or tea to the milk; second, by adding 
the extract to the curd before salting; third, by adding the sage leaves to the 
curd before salting. The latter method is found to be the most Satisfactory 
requiring the least amount of sage toigive any definite flavor. Three ounces of 
sage leaves are found to be sufficient to flavor the curd from 1000 pounds of 
milk. The stems and impurities of the sage leaves are carefully removed 
and the leaves ground to a fine powder before mixing with the curd (Michi¬ 
gan Board of Agriculture, 1904). 

Principal Cheeses of England. —The principal English cheeses are 
Stilton, Cheshire, Cheddar, double and single, Gloucester, Derby, and Leices¬ 
ter. According to Dr. Voelcker, the finest flavored cheese is Cheshire, which 
differs from any other in being made from milk which is perfectly sweet, 
and some authors think its peculiar aroma is due to this fact. On the 
contrary, the more general opinion is that the best cheeses are made from 
milk slightly sour rather than that which is perfectly sweet. 

Cheshire cheese is manufactured by mixing the evening milk, which is 
1 1 
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kept cool over night, with the morning milk, and then warming the mixture 
until the temperature is about 90 degrees. The proper quantity of rennet is 
added and when the cheese is to be extremely yellow also some annotto. 
After thoroughly mixing, the mass is left for nearly an hour, by which time 
the coagulation is completed. The next operation is the breaking down or 
cutting up of the fresh curd, and this is an important process. Upon the 
care which is exercised in doing this depends in a large measure the richness 
and quality of the finished product. When properly manipulated the whey 
which is separated will be of a greenish color and clear, while the proper 
combination of milk fat and casein which is secured in separating the whey 
will make a cheese of first class quality. The curd is so dense as to naturally 
separate from the whey by deposition, and the latter is thus drawn off by a 
stopcock properly placed in the vat. The curd is then placed upon a cloth 
stretched over lattice work in order that the separation of the whey may be 
complete. Finally before passing to the cheese house the curd is treated with 
eight ounces of salt to twenty pounds of curd. After the cheese is molded it 
is placed in a warm room for one or two days, and then taken to the press 
house where it is subjected to the usual pressure. The pressing process is 
continued by wrapping the cheese in dry cloths and subjecting to new pressure 
every day for five or six days. The cheese, is then removed to the ripening 
cellar where it is turned two or three times a week. It is rijie and ready for 
consumption in less thun one year. There are a great many variations from 
this method of making Cheshire cheese, but they all follow the same general 
plan, ‘ 

Manufacture of Cheddar Cheese.— The Cheddar cheese is made in various 
parts of England though chiefly in Somerset, the ]ieriod of manufacture 
extending from April to November. Cheddar cheeses are made in large 
sizes varying from 60 to 100 pounds each. The temperature of precipitation 
for Cheddtfr cheese is somewhat less than for the Cheshire cheese, being 
about 80 degrees. Rennet is used solely- in the coagulation, lactic, acid not 
being liked for that purpose. In the making of Cheddar often some of 
the fat escapes in the whey and this is afterwards collected and made into 
butter. Two pounds of salt to 100 pounds of curd are used. 

Derby cheese is a name applied to cheese made in Derby. The Cheddar 
svsterp of making it is usually employed. 

Gloster cheeses are made on the same plan as that of the Derby and do not 
tfeed any further description. 

Leicester cheese is a variety of cheese which is very popular and made 
chiefly in the county of Leicester. The coagulation of Leicester cheese is made 
at a little lower temperature than that previously described, varying from 76 to 
84 degrees. The curd is allowed to stand for about one-half hour before it 
is broken up and the whey separated. The best manufacturers of cheese 
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disapprove of the use of artificial coloring and it may be said that eventually 
it is pretty certain that all cheese makers will come to the same conclusion. 
The use of coloring matter in cheese, even of annotto, adds nothing to its 
richness, and tends to deceive the customer into thinking that the milk em¬ 
ployed was richer in cream than it really was. The Leicester cheeses are 
small in size compared with Cheddar. About eleven )>ounds of milk are used 
to make an ordinary cheese. 

Stilton cheese is probably the most familiar and highly prized of all English 
varieties. It is not always to be obtained, and many imitations of Stilton 
are made and tear its name. The name it bears is from the name of the town 
where it was first, and is now, made. It is a cheese which has been known for 
about a century and a quarter. It is principally made lietwecn March and 
September and solely from the milk of cows fed on natural pasture, that is, 
for the finest variety. The use of artificial food for the cows is at once detected 
in a change for the worse in the character of the cheese. At first the rennet 
employed was made from the stomachs of lambs instead of cows and in the 
olden times the cheeses were not considered to lie sufficiently mellow and ripe 
until they were two years old and exhibited spots of green in the interior. 

The most approved modern process of manufacture is mixing the morning 
and evening milk and bringing it to a tem|>eratiire of 79 degrees. Rennet is 
then added and the rrthss allowed to stand for about an hour and a half. The 
curd is removed into cloths set in frames for the purpose of allowing the whey 
to separate. Usually about tin hour is allowed for the natural separation. 
The cloths arc then tightened and drawn closer in order to produce a slight 
pressure and placed in a cheese tub, several of them together, where they are 
allowed to remain for twelve hours. Usually a longer time is allowed liefore 
the curd is cut up. The salt is added in projxirtion of one pound to 60 pounds 
of fresh curd. The curd is then placed in tin cylinders with perforated sides, 
the cylinder being 12 inches deep and 12 inches in diameter, and put in a room 
at alxiut 65 degrees to favor the separation of the whey which requires from 
six to seven days. The cheeses are then removed from the cylinders, brought 
into prcqier shape by a knife and wrapped with strong cotton cloth anil allowed 
to remain for twelve days longer when they are removed to the drying room 
and kept at 65 degrees. During this process the original curd placed in the 
cell loses about one-half its w'eight so that ten pounds of curd in» the end make 
five pounds of cheese. A very common method also is to make cheese twice 
a day from morning milk and evening milk separately. Extra cream is often 
added in making Stilton cheese, only whole milk or milk and added cream 
being used. The principal point to be considered with curing is the regulation 
of the temperature. 

Other varieties of cheese which are known in England are mostly named 
from the localities where they are produced and partake in general of the 
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character of cheeses already described. These are Lancastershire, Wensley- 
dale, skimmed milk cheese, butter milk cheese, potato cheese, and various 
forms of soft cheese or those used without being allowed to ripen for any 
length of time. 

Varieties of Cheese Made in France.—There is a general idea that 
France is pre-eminently a cheese making country and this is true in so far as the 
making of certain brands of cheese which have international reputations is 
concerned. France, however, according to statistics, imports a larger quantity 
of cheese than she exports though probably the value of her exports is greater 
than the imports because of the high character and price of the exported 
articles. 

Manufacture of Camembert — The first cheese of this variety was made 
in 1791 by Marie Fontaine on a farm in the community of Camembert, near 
Vimontiers. The period of manufacture of Camembert cheese extends 
from March to September. It is made from whole cow’s milk from which 
none of the cream has been extracted. The rennet is added at the temperature 
at which the milk comes from the cow as nearly as possible and the milk is 
artificially heated, the morning and evening milk being mixed, to this tem¬ 
perature. After the addition of rennet the milk is gently stirred for two or 
three minutes, a wooden cover placed over the pan, and left for five or six 
hours. The curd is sufficiently set when touched with the finger it does not 
adhere thereto. The curd is removed from the pan by a spoon and put into 
cylindrical metal molds open at the end and from these molds the whey is 
allowed to estape. It requires about two liters of milk to make one cheese. 
The whey is allowed to drain for about two days. After that time the mold 
is turned, a little fine white salt placed upon the top and allowed to drain for 
another day. After about 48 hours the cheeses are taken from the molds 
and salted. They are then placed in the drying room upon racks covered 
with straw*. The drying room must be well ventilated and the air which is 
blown in for ventilation must be strained to be free of dust and insects. Care 
is taken also to exclude the sunlight, as this is very injurious to the proper 
development and ripening of cheese. The cheese remains in the dryer from 
so to 35 days. The ripening cellar is the next point to which the cheese is 
removed, and this cellar is kept as nearly as possible at 50 degrees F. The 
cheeses remain in the ripening cellar about 30 days, during which time they are 
frequently turned and carefully watched. The progress of the fermentation 
Which takes place in the cheese is indicated by its appearance. In modem 
times the manufacture of Camembert cheese is continued practically through¬ 
out the whole year, but the artificially ripened cheese, that is, made during the 
winter by the aid of artificial heat, does.not compare in quality with the 
product which is naturally ripened during the summer months. The manu- 
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facture of Camembert cheese has extended to a considerable distance from 
the original village, but it is all made in that part of France. 

Emmenihalcr Cheese .—Emroenthaler cheese is a variety of Swiss cheese of 
the same type as Gruykre. It is sometimes called the “cart-wheel” cheese 
on account of its immense size. These cheeses are sometimes three or four 
feet in diameter and of a disk-like shape, something like a wooden wheel 
sawed out of a round tree. It is a cheese which was originally made in Switzer¬ 
land, although the manufacture of it has spread over into that part of France 
bordering Switzerland. It has the general character of Swiss cheese in 
texture, also in composition and nutritive value. 

Brie Cheese .—This is one of the most famous of French cheeses. It is 
made in the form of a round flat mass about 16 inches in diameter for the 
grande Brie and 12 inches in diameter for the petite Brie. The thickness 
of the cheese is about one inch. The method of preparation is not very greatly 
different from that of cheeses in general. During the curing process, as in 
the case of Camembert, mould develops, especially on the outside of the cheese, 
and the change which goes on in the interior breaks down the casein, forming 
a creamy mass of a strong, piquant flavor. The mould which grows upon 
the outside of Brie cheese gives it a strong odor which reminds one of decom¬ 
position. Brie cheese might be said to resemble in general properties the 
Camembert variety of cheese. 

Roquefort cheese is a very popular cheese made in France from sheep’s 
milk. When properly ripened it shows a green mould. It is made in a par¬ 
ticular way at Roquefort, and according to Konig has the following 
composition: 


Water, 

Fat,. 

Proteids, .. 
Lactic acid, 
Ash. 


36 85 jjercent 
30.61 

* 5-*5 “ 

l.yo 11 
5-39 “ • . 


Port Du Salut .—This variety of cbeese has a most deserving popularity, 
not only upon the Continent but in the United States. It is, however, not so 
generally known in this country as the Roquefort and Camembert varieties. 
It was long manufactured by a secret process by the Trappist monks of 
Bricquebec in the Department of Manche. 

The secret of the manufacture of this variety of cheese is guarded with the 
same jealousy by the monks as is the secret of making the chartreuse liqueur. 
Port Du Salut is always put up in very small packages of cylindrical form,# 
flat, and about one inch in thickness. The cheese has a number of holes, in 
which it resembles the Swiss cheese. Its flesh, however, is mellow, and does 
not have the toughness nor solidity which characterizes the flesh of Swiss 
cheese. Although the monks’ secret has been well guarded the general method 
of its manufacture has been described (“ Cheese and Cheese Making,” by Jas. 
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Long and John Benson). The milk is brought to a temperature of 86 degrees 
F., and is treated with rennet in such a way as to separate the curd in about 
one-half hour. The separation of whey is secured in the usual manner, 
.first, by allowing broken curd to stand, and afterwards by pressure. A 
peculiar form of pressure is said to be used by the monks,—a number of 
screws are placed side by side on a beam and a number of cheeses may be 
pressed at the same time. The pressure is applied solely by the hands and 
so is not very severe. After pressure the cheeses are placed in a ripening 
cellar, which is kept at about 54 degrees F. Care is taken in the ripening that 
the cheese does not become too dry. 

Pont L'Evique cheese is well known upon the Continent, especially in 
France where it is made. It takes its name from the village where the manu¬ 
facture is carried on, which is not very far from Havre. The cheese is usually 
put up in a square or oblong package about one inch in thickness and of a 
size weighing about one pound. It has a tough crust and may be kept for 
some time after it is ripe with safety. The milk is set at a temperature of 
88 degrees and a sufficient amount of rennet added to produce precipitation 
of the curd in about fifteen minutes. 

When the curd is stiff enough to be cut and removed it is placed upon a mat 
made of rye straw through which the whey is allowed to filter. As the whey 
runs off the curd liecomes tougher and the mat is brought together in such 
a way as to exert gentle pressure. This separation of the whey is continued 
until the curd can be placed in metal molds which vary in size according to 
the size of the intended cheeses. The cheese is ripened at a temperature of 
about 58 degrees in a humid cellar so as not to lose too much water. 

Gervais cheese belongs strictly to the family of fancy cheese, being made 
of a mixture of milk and cream. It is produced in large quantities in France 
and finds almost an exclusive domestic market. It is named for its manu¬ 
facturer, *M. Gervais. The mixture is set at a very low temperature, aliout 
65 degrees. The rennet which is used is diluted with water and added in 
small quantities so that the curd does not separate for eight or ten hours. The 
whey is separated in a cloth bag and under very gentle pressure. The 
cheeses arc usually sold in only a partially ripe state and the cheese 
combines the flavor of both cheese and cream. 

Bondon cheese is another cheese which is made largely in the region of 
Rouen. The size of the cheese is usually very small, from seven to nine being 
• made from a gallon of milk. The method of manufacture is more like that 
of Gervais and differs from it chiefly in being made solely from milk instead 
of a mixture of milk and cream. 

Limburger Cheese .—Limburger cheese is one of the most famous of the 
different varieties of foreign cheese, chiefly because of its bad odor. This 
odor is due to specific forms of ferments introduced during the ripening 
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process. Generally Limburger cheese is made from pure milk, but occasion¬ 
ally skimmed or partially skimmed milk is used. The milk is set at rather 
a high temperature, from 92 to 100 degrees. After the coagulation has taken 
place the curd is broken into pieces the size of a hen’s egg and allowed to settle 
to the bottom of the kettle as the whey separates. In England a copper kettle 
is usually employed for the testing vessel. After the whev has separated the 
curd is taken out and placed in rectangular molds with perforated bottoms, 
then laid on tables so that the remaining portion of the whey may drain off. 
The molds are turned from time to time to promote the separation of the whey 
and to make the cheeses keep their form. The cheeses are next placed in 
lows on a flat table with thin pieces of boards between them and subjected to 
light pressure. During this time they are salted by applying salt externally 
and rubbing the surface at frequent intervals for three or four days. The 
salt dissolves and permeates the mass. During the salting and pressing 
the cheeses are kept at a uniform tem|>erature of aljout 60 degrees. The 
curing lakes place in cellars, well ventilated but very moist, at a temjrcraturc 
of about 60 degrees. As the cheeses ripen they grow soft. The curd takes 
on its characteristic greasy appearance at the time of the ripening, becoming, 
at first, a yellow and then a reddish yellow. The softening begins on the 
outside and proceeds toward the center and the cheese is considered to be 
marketable when onc , fourth of it has taken on its characteristic texture. 
The softening of Limburger cheese is due to a ferment which breaks down into 
a soft mass the casein or paracasein of which the cheese is largely composed. 
By using the same kind of ferments and by following the same process, imita¬ 
tions of Limburger cheese are made in the United Stales and other countries. 
These imitations, however, never equal the original in the character of the 
product nor in flavor or taste, and should not bear the name of the real article. 

COMPOSITION OF UMM ROFR CHEESE. 

Water,.35.7 jHTcent 

Fat,..*. .44.2 “ 

Casein products.24.2 “ 

Milk sugar and undetermined.... 3.0 “ 

Ash. 2.9 41 

Limburger cheese was first made in the Province of LUttick in Belgium. 
It has, however, come to be considered chiefly as of Germa* production. 
The chief cause of the putrefactive fermentation which takes place in Limbur¬ 
ger cheese is the extremely moist condition in which it is kept. For this 
purpose the atmosphere of the ripening cellar should be almost saturated 
with aqueous vapor, containing at least.95 percent of its maximum degree 
of saturation. This moist atmosphere, together with the low temperature 
at which the curing takes place, keeps the cheese soft and promotes the putre¬ 
factive ferments. Under these conditions the surface soon begins to get 
»5 
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shiny and soft and changes from white to a reddish yellow. This change 
makes its way to the center, converting the harsh curd to a soft condition. 
The time required for this softening of the cheese is from four to six weeks. 
(“Cheese Making,” by John W. Decker.) 

Edam Cheese .—Edam cheese is one of the most famous of the cheeses of 
Holland. It is made at the town of Edam, situated on the Zuyder Zee, about 
twelve miles northeast of Amsterdam. The milk from which Edam cheese 
is made should be properly acidified as has already been described. The 
coagulation takes place and the curd is separated by much the same method 
as is used in the manufacture of Cheddar cheese. The curd is held for a time 
in the vat in a granular condition in order to develop greater acidity and until 
it will string one-half inch or one inch on the hot iron already described. It is 
then ready for the mold. The molds are of such a character as to give the 
cheese a spherical shape about six inches in diameter. Each cheese weighs 
about four pounds. It has a perfectly solid texture and its flavor is something 
like that of old Cheddar, except that it is a little more salty and somewhat 
harder. It is cured at a temperature of about 60 degrees and at a humidity 
of about 80 degrees. The curing period is somewhat longer than for most 
cheeses, lasting about eight or ten months and even a year. A slow curing 
is particularly necessary in the production of Edam cheese. 

Coating with Paraffine .—In the curing of cheese Sometimes it is coated 
with paraffine to avoid loss of weight. Coating with paraffine does not neces¬ 
sarily interfere with the character of the cheese, though it is probable that it 
must interfere in some way with the normal ferments. Paraffine is wholly 
indigestible and may produce injurious effects if swallowed with the cheese. 
(“Farmers’ Bulletins," Nos. 186-190.) 

Fancy Cheeses. —There is a large number of cheeses made in which cream 
enters as a prominent part. It is difficult to give these any particular name 
and the term “fancy cheese" has been applied to this form of cheese as a whole. 
They are usually put up in small packages or little pots and thus form an 
article of diet quite distinct from the large press cheese of commerce. In fact 
they are intended more for condimental purposes and to be eaten in something 
of the same manner as butter rather than cheese. These cheeses usually 
are sold for a much higher price and, therefore, can be regarded more as a 
luxury than as a regular article of diet. 

It might be well to mention some of the more particular varieties of these 
fancy cheeses. 

Gruyire .—Gruyfcre is a cheese made in Switzerland, where it is much prized 
and from where it is sent to the various parts of the world. It is a pressed 
:heese of a somewhat larger size than thp fancy cheeses already described, 
md it is difficult to say whether or not it should find a place among them. 

Parmesan .—Parmesan is a variety of cheese made in Italy. It is ab»ut 
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the same size as Gruyfcre and thus has an intermediate place between the 
large pressed cheeses of commerce and the fancy cheeses above mentioned. 

Gorgonzola is an Italian cheese mottled by a chromogenic penicillium much 
like Roquefort. It is in one sense a fancy cheese and yet is made in such 
quantities as to Itelong rather to the commercial varieties. It is manufactured 
chiefly in Lombardy. 

Bacterial Activity in Cheese. —Modern science has led to the conclusion 
that the ripening of cheese is due principally to liacterial activity. The 
changes which lake place in the chemical and physical properties of cheese 
materials, the flavor and aroma which are developed, the production of mould 
and other growths are marks of the activity of organisms of different character, 
living and unorganized. Due credit must t>e given to thcenzymic (unorganized) 
action in these processes and the enzymes are not regarded as living organisms 
but, on the other hand, as catalytic agents inducing chemical changes similar 
to those produced in starch by the action of diastase. The peculiar flavors 
of cheeses which are found in different kinds have been ascribed in late years 
almost exclusively to the character of bacterial activity. This assumption 
is perhaps correct, but it must not be forgotten in this connection that the 
same species of bacteria, in changed environments, does not always produce 
the same results. The activities of bacteria are peculiarly sensitive to the 
environment, such as Change of tem|>erature, physical conditions of different 
kinds, locality, and other factors of a complex nature, making up the total 
conditions in which the organisms live. For this reason the attempts to 
produce peculiar cheeses which belong in particular localities in'other locali¬ 
ties have not been gustatorilv even if technically successful. It is true that 
cheeses may be made of the types mentioned, having some of the general char¬ 
acteristics but lacking that indescribable something which after all gives 
true character. Just as it is impossible to make a Rhine wine in California 
or a Bordeaux wine in New York so is it impossible to make a Cheddar cheese 
in Ohio or a Camembert cheese in Connecticut. 

Humber of Bacteria.— The number of bacteria, per gram, which appear in 
cheese varies according to the age of the cheese, conditions under which it is 
made, temperature, etc. The usual number of bacteria in one gram of 
cheese varies from five hundred thousand to nearly one hundred million 
(21st Annual Report of the Wisconsin Agricultural Experiment StStion). 

Aging does not seem to increase the number of organisms, since it has been 
found by some observers that the maximum number present in cheese is? 
found at the time it is taken from the press. It is difficult also to properly 
sample a cheese for the numlter of barteri^, since they are unequally distributed 
in different parts thereof, and the trier, by means of which the sample is secured, 
may show largely differing numbers in different parts of the same cheese. 
During the process of curing, especially if the curing be at a high temperature. 
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tile lumber of organisms decreases. At first the decrease is very rapid and 
then becomes slower as the cheese becomes riper. The decrease in the 
number of bacteria when the temperature of curing is raised is somewhat 
contrary 10 expectations. It has been found that when a cheese is taken from 
cold storage, say at 24 degrees F., and placed in a temperature of 60 degrees 
F., the decline in the number of bacteria is always greater than when the 
cheese is retained at the lower temperature. This may be due to the fact 
that bacteria which have been developed at a low temperature may lose 
their vitality at a higher one. Furthermore, the development of flavor does 
not seem to depend upon the number of organisms since the peculiar 
flavor of cheese is more rapidly developed at the higher temperature, pro¬ 
vided it be not too high, although this be attended with a diminution in 
the number of organisms. Evidently the conditions which favor the meta¬ 
bolic activities of organisms also favor their destruction, since when they have 
performed their functions they undergo natural disintegration. The character 
of cheese is such that when it is once formed there is no more opportunity 
given for a rapid proliferation of the organisms. 

It may be found, however, that the development of bacterial life is not the 
sole or perhaps not the dominant factor in the development of flavors and 
aromas in cheeses but that this process is due very largely to the enzymic 
activities obtained from the rennet and which pre-exist'in the milk. 

Chemical Changes Which Take Place During the Ripening of the 
Cheese. —Loss oj Weight .—During the process of ripening of cheese there 
is considerable loss of weight, amounting to from 15 to 20 percent of the total 
weight of the fresh product. This loss is due chiefly to the evaporation of 
water, while in the fermentation which takes place volatile bodies are formed 
which also escape with the water. For instance, any free gas, either carbon 
dioxid, hydrogen, or nitrogen, which is produced will esca|te, likewise any 
alcohol which is formed will at least partially volatilize. There may be 
also a slight loss due to mechanical attrition, but that is not of any consequence. 
Owing to the loss of water some of the constituents which may diminish in 
actual quantity have their percentages proportionately increased. These 
changes are illustrated by the following analytical data: 

Wat»r. Pkotmn. Fat. Milk Sit. ar. Ash. 


Fresh cheese.*. 40.4? 24.80 28 1.65 5.43 

In the dry substance. 41.62 46.09 _ .... 

£ame cheese one year old,. 33.12 27.35 31.70 2.06 4.87 

In the dry substance,. 40.89 47.40 _ _ 


The quantity of water which is lost in part depends upon the temperature 
of the store house and the dryness of the air. The loss of water should not 
be too great, otherwise the cheese would be dry and the ripening process would 
not go on in a proper manner. In some of the processes which take place 







CHEMICAL CHANGES IN RIPENING OP CHEESE. IIj 

during the ripening of cheese water is formed. If, therefore, there is no loss 
of weight during the process of ripening, the ripened cheese would have more 
water than the fresh cheese and this would impair the quality of the product 
The loss of a certain part of water, namely, from 15 to 20 percent must be 
regarded as an advantage in the production of cheese. 

Changes in the Protein .—The most important chemical changes, from a 
digestive point of view, which take place in the cheese are those which the 
protein undergoes. This protein substance consists chiefly of casein and 
undergoes profound alteration due to enzymic action during the process of 
ripening. The casein which when dry naturally forms a leathery, tough 
material changes into a more soluble and softer product, and during this 
change there are produced aromas and flavors which add much to the value 
of the cheese for edible purposes. 

The character of the coagulation of the cheese originally has much to do 
with the general changes which the product undergoes during fermentation. 
The cheese makers for this reason must pay sjvccial attention to the rennet 
which they employ in the production of the precipitate. One of the most 
important of the changes which the casein undergoes is that which results 
in the production of ammonia. This indicates a complete decomposition of 
the protein substance, at least in part, so that the total amount of protein 
which is lost as such rflay reach as high as 25 or 30 percent of that present 
in the original cheese. There are also produced notable quantities of lucin 
and other nitrogenous compounds soluble in alcohol. In general it may 
be said that the changes in the nitrogen constituents of cheese ire extremely 
helpful to digestion. Not only is the protein of ri[>encd cheese more soluble 
but even the parts which remain unchanged as far as the protein constituent 
is concerned are so affected by the action of fermentation as to render them 
more readily subject to the action of the digestive ferments in the alimentary 
canal. There is a popular superstition that the use of cheese at th'e end of a 
meal helps to digest the other food which has given rise to the adage “Cheese, 
thou mighty elf, digesting all things but thyself.’’ There is a base of scientific 
truth in this expression since in ripe cheese the enzymes remain still in an 
active form and when taken into the stomach must necessarily exercise an 
influence of considerable magnitude upon the process of digestion. The 
'custom, therefore, which is so universal, of finishing a dinner Vith a bit of 
cheese is evidently based upon sound physiological as well as gastronomical 
principles. * 

Changes in the Fat .—The chemical changes which the fat undergoes in the 
process of ripening the cheese are also,of considerable importance. It is 
claimed by some authors that additional fat is produced from the casein 
during the process of ripening, which is the cause of the lardy appearance of 
tome cheeses. Many observers have found in ripened cheese a larger per* 
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centage of fat than that which was noticed in the fresh cheese. This 
apparent increase, however, may be due to analytical error, since in the fresh 
cheese the fat becomes entangled with highly insoluble caseous matter and is 
difficult of extraction, whereas after the ripening of the cheese and degra¬ 
dation and breaking up of the caseous tissues the fat is much more readily 
extracted. While it is not impossible that fat should be formed by the fer- 
mentation of the casein it does not seem that it is probable. 

In examinations which were made of fresh and ripened cheese of the variety 
known as Roquefort there was found in the dry substance of the fresh cheese 
40.80 |>ercent of protein and 53.91 percent of fat. In the same cheese 
after it was quite old there was found in the dry substance 37.78 percent of 
protein and 56.14 percent of fat. These data serve to bear out the theory 
that fat is formed from the protein. On the contrary, it must be remembered 
that in the fermentation of the protein a number of volatile bodies are formed, 
especially ammonia, and thus the diminution in the percentage of protein is 
probably due to the loss of volatile bodies, and the increase in the quantity of 
fat is therefore a relative one, probably, and not absolute. There is no doubt, 
however, of the fact that the quantity or character of the fat does change 
considerably during the process of ri[>ening. There is no reason for supposing 
that the fat alone of all the contents of cheese escapes enzymic action. It 
is profoundly changed in its character by the fermentations to which it is 
subjected, and this change, while it unsuits the fat for butter, may probably 
make it more palatable and desirable in cheese. 

Digestibility of Cheese. —Reference has already been made to the fact 
that in the ripening of cheese the protein of the milk, consisting principally 
of casein, undergoes certain changes which apparently, at least, increase its 
digestibility. I use the word “apparent” because the flavor and aromas 
which are produced in the ripening of a cheese act as condimental substances 
and thus "naturally excite the glands which secrete the digestive enzymes to 
greater activity. Therefore the increased digestibility may be due in part 
to the increased activity of the digestive ferments as above described rather 
than to the changes in the casein itself. It must be admitted, however, that 
these changes during ripening tend to make the casein more granular, softer, 
and to convert it into compounds more easily acted upon, and are thus favor¬ 
able to increased digestibility. Experimental studies have shown that in a 
well ripened American cheese of the Cheddar type 93 percent of the protein 
present in the cheese and 95 percent of the fat are digested. Artificial 
digestion experiments have also shown that the pancreas ferments have 
much more effect upon cheese digestion than the peptic, showing that the 
cheese is acted upop more in the small intestines, perhaps, than in the stomach. 
Attention must also be paid to idiosyncrasies in these cases, as there are many 
people who find it impossible to digest cheese in any form. The eating of 
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latter quantities than are necessary aLso tends to derange the digestive organs. 
A well ripened cheese, therefore, should be eaten rather as a condiments! 
substance than as an actual food product, though its value as a food is fully 
attested. (“Farmers’ Bulletin,” No. 162.) 

Effect of Cold Storage on the Curing of Cheese.— Attention has been 
called, in the description of different methods of making varieties of cheeses, 
to the ordinary temperature at which cheeses are cured. In European coun¬ 
tries these temperatures are maintained without the use of artificial means. 
In the United States it is difficult to maintain a very low temperature in summer 
time without the use of artificial refrigerators. Experimental studies have 
determined that when the temperature of ripening or storage is reduced to a 
considerable extent below that usually specified for the standard varieties of 
cheese the quality of the cheese is preserved although the time of ri|iening it 
very much prolonged. The artificial curing of cheese has been secured at as 
low a temperature as 40 degrees. There is also less loss of weight in cheese 
cured at this low temperature. It is evident that in the curing of cheese the 
temperature should not be reduced below a point which prevents proper 
enzymic activity. After the cheese is ripened the temjrcrature of storage may 
be reduced to the freezing [mint or even lower. 

Preparations of Casein.—Properly in connection with cheese [(repa¬ 
rations may Ire mentioned those products which are of a food value, procured 
from casein itself. The precipitated casein is prepared for the market by wash¬ 
ing, drying, and grinding to a fine [xnvder, and is then sometimes called protein 
flour. Sanose is a mixture consisting of almut 80 percent of Casein and 20 
percent of the protein derived from the white of egg. The addition of the 
white of egg enables the casein to remain in suspension when mixed with 
water and thus causes the preparation to resemble milk. Casein preparations 
of this form are practically insoluble in water and, therefore, perhaps are not 
the best forms of nitrogenous food for invalids. To avoid this insolubility the 
casein has been combinedwithalkalicAand the preparations are known as nulrose 
and eucasein. Plasma is also a preparation of casein with alkalies which are 
added in sufficient quantities to give 7 percent of ash. These caseinates, as they 
are sometimes called, that is, combinations of casein with alkalies, are soluble 
in water and arc found to be to a certain extent digestible and nutritive prepara¬ 
tions. Casumen and sanatogen are other preparations of casein x»ith alkalies or 
glycero-phosphate. Wonderful claims are made by manufacturers concerning 
the digestibility and nutritive properties of these preparations. It is doubtful, 
however, if they have much greater value, if any, than natural casein in the 
form of milk or as ripened in cheese. Preparations of this kind usually appeal 
strongly to those who suffer from digestive disorders and therefore high- 
sounding names, which are given to practically the same preparations, lead the 
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seeker after health often to try the same substance under a dozen different 
appellations. These remarks are not made for the purpose of decrying in 
any way the merits which these preparations may have but only to illustrate 
a very marked tendency on the part of many people to attribute extreme 
virtues to ordinary food substances which are sold under attractive and some¬ 
times deceptive names and whose properties and virtues are advertised in 
an expert manner. Because a food substance consists almost wholly of pure 
protein is no indication whatever of its exceptionally high food value. Protein 
is only one form of foot! and a concentrated ration of protein in any of these 
forms is just as likely to do harm as good. For emergency rations, for economy 
in transportation, and for certain diseased conditions of the digestive organs 
these preparations are undoubtedly valuable, but they have little claim upon 
the general public in a state of health as staple articles of diet. They are 
much more nutritive than the extracts of beef and other meats which have 
obtained a vogue wholly out of proportion to their dietetic or medicinal value. 
(“Foods and Principles of Dietetics,” by Robert Hutchinson.) 

Cheese Compounds. —The trade in manipulated cheese is one of some 
magnitude. The cured cheese of commerce is reduced to the state of a 
paste, mixed with butter sometimes and also regrettably with a preservative, 
usually borax, packed in small vessels, and sold under some distinctive 
or proprietary name. When not chemically preserved there is no objection 
from a sanitary point of view to such a product. It is in a form convenient 
for use,' easily transportable, and well suited to use at a picnic or during travel. 
Many peopli are fond of these preparations, preferring them even to the 
natural cheese. The price of such products, however, is usually much greater 
than that of the natural cheese, and for this reason they are not likely to come 
into general use. 

Consumption of Cheese. —Cheese is by no means as generally consumed 
in the Uifited States as it is in many F,uropean countries. No matter how 
poor the peasant may be in Europe cheesfc is not unknown to his diet. When 
not used directly as a food its condimental properties are utilized. It is grated 
into the soup or used to season the macaroni or to add zest to the simple dessert. 
Its condimental value should be better understood among our people and it 
may be used with great economy in the replacement of meat in many cases. The 
more general'teaching of scientific dairying in the agricultural schools of our 
country ought to improve the character of our product and increase its con- 
aimption. One of the obstacles which has impeded the growth of cheese¬ 
eating in the United States is the lack of knowledge among our fanners of the 
proper methods of cheesemaking in a small way. The establishment of the 
neighborhood cheese factory has already led to a marked increase of the area 
in which cheese is made. 
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CEREAL FOODS. 


BARLEY (Gknvs Hordtum). 

In the United States barley is not used to any extent as human food. It 
has all the nutritive properties of the common cereals and may l>e considered 
as a food product, although its chief use is in the making of fermented bev¬ 
erages which will Ire described in full in the second volume. 

Barley is cultivated chiefly in the northern and western portions of the 
United States and is similar to the oat in this respect, that when the grain is 
threshed by the ordinary process the first layer of chaff is not separated, and, 
therefore, it goes into the market unhulled. There are varieties of naked 
barley which are not'much cultivated. The cultivated varieties (IIordairn 
lativum Pers.) belong practically to one species, although there are very many 
different varieties grown. 

The character of barley bed suited to malting will be discussed in the 
second volume. 

Acreage and Yield oj Harley— The area planted to barley in the United 
States and other statistical data relating thereto for the year 1909 are as 
follows: 


Acreage. 7,011,000 

Yield per acre,.•. 24.3 bushels 

Total production,.170,284,000 

Price per bu.hel. .. 55.2 cents 

Value of crop. 9.1.97>.°°° dollars 


Composition of a Typical Unhulled Barley.— From a comparative 
study of a number of samples of American barley the following numbers are 
regarded as typical of the composition of the unhulled barley grown in the 
United States: 

Weight of 100 kernels,. 

Moisture,. 

Protein,. 

Ether extract,. 

Crude fiber,. 

Ash,. 

Starch and sugar, etc.,. 


4.53 grams 
10.85 percent 

.ttvt « 


3-85 “ 

2.50 

*9 55 * 
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any dust which they contain is blown out by a current of air. The sifted 
grains pass next to the scouring machines, in which they are thoroughly 
scoured, cleaned, and polished. From these machines the grains pass to a 
separator containing magnets, by means of which any pieces of metal, in the 
form of nails, screws, pieces of wire, etc., are removed. 

The grains next pass through a steam dryer for removing the greater portion 
of the water employed for the scouring. As soon as they are dry they are 
again treated to a blast of air, which removes any dirt, dust, or light particles 
which may have been detached during the process of drying. The grains 
next pass to the shelling rolls, where the greater part of the outer hulls is re¬ 
moved. This process is accomplished by means of an apparatus which is 
called a sieve scalper. After the separation of the outer hulls the residue of 
the material passes to a drying chamber, where the moisture is reduced to 
about to percent, thus insuring the keeping qualities of the flour. After dry¬ 
ing the grains are ready for the rolls. After entering the rolls the process is 
practically the same as that which is employed in milling wheat, consisting 
of a series of breaks and reductions, with the attendant bolting and grading, 
and this process is prolonged until the flour is practically removed from the 
feed or middlings. The sifting cloths used in the bolting of buckwheat flour 
are somewhat coarser than those for wheat, and this allows some of the dark 
particles of the inner hulls to pass into the flour, which gives it a dark color 
on baking. It is quite possible to make a buckwheat flour as white as that 
from wheat, but in this country the public taste requires a darker product, so 
that the white flour does not readily sell. The requisite degree of darkness is 
secured by using bolting cloths which will allow a part of the inner hulls 
(middlings) to pass into the flour. Two grades of flour are generally produced 
—a whiter one in which finer cloths are used, and a darker flour made by using 
coarser bolting cloths, allowing largerquantities of middlings to pass through. 
The outer >hulls which are first removed are used for fuel, although from their 
composition it is seen that they contain a.large quantity of carbohydrates and 
might be very profitably used in connection with some highly nitrogenous 
food, such as cottonseed meal or flaxseed meal for feeding cattle. The 
middlings are used principally as cattle food, and especially by dairymen. 

The above process, while it makes a white and fine-looking flour, is not to b« 
compared with the meal made in the old-fashioned way of grinding between 
stones and separating the principal part of the outer hull by bolting. This old, 
fashioned flour is more nutritious, that is, it contains more fat and protein, 
has a greater fuel value, or in other words has a greater number of caloriet 
and makes a much more palatable cake than the fine modern flour. 

Buckwheat Cakes. —Buckwheat cakes are prepared from batter made bj 
mixing buckwheat flour into a paste of the proper consistency, seeding it with 
yeast, and allowing it to remain in a moderately warm place until fermenta- 
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tion takes place. The proteins of buckwheat have some agglutinating power, 
and thus, when treated as above, make a cake capable of a considerable degree 
of aeration. Baking powders are often used as a substitute for yeast and per¬ 
mit of preparation in a few minutes instead of waiting for the fermentation 
above mentioned. The product made in this way cannot be considered so 
palatable or nutritious as the old-fashioned product. The batter is baked 
on a smooth hot iron or soapstone, polished and kept bright in order 
to prevent the sticking of the cake. The proper polishing of the iron 
is a better means of preventing sticking than greasing. The lxilter is 
poured over the smooth iron and is of a consistency to flatten out without 
help and to form a film over the baking iron, which produces a cake about one- 
fourth of an inch in thickness. The cake is to Ive turned as soon as the side 
in contact with the iron is brown. It is evident that in this baking process 
there can be no very profound change in the starch granules, but this does not 
appear to materially interfere with the digestibility of the product. Buck¬ 
wheat cakes areeaten hot, usually with butter and sirup. Maple sirup, sorghum 
sirup, or cane sirup in a pure state are highly prized for use with buckwheat 
cakes. These sirups are both condimental and nutritious. Mixed sirups 
made of glucose, melted brown sugar, or molasses, or mi.xturesof all these bodies 
are more commonly furnished to the consumer than the pure sirup mentioned 
above. Honey is also used very extensively as a condimental flavor for cakes 
of this kind. 

Adulterations.—There is probably no bread or cake making material 
which is subjected to more extensive adulteration than buclftvhcat flour. 
Much of what is sold as buckwheat flour may be regarded as imitations 
of that substance. Mixtures of rye flour, Indian corn flour, wheat flour, and 
other ground cereals are used as a substitute for buckwheat. There can l>e no 
objection from the hygienic point of view to such substitutes but the use of 
these mixtures under the name of buckwheat can be regarded irt no other 
light than as an unpardonable fraud* 

Detection of Adulterations. —There is rarely any mineral adulteration 
practiced with buckwheat flour and if so it is easily detected by Incineration. 
Any content of ash, unless baking powder has been used, above 2 percent may 
be regarded with suspicion as indicating an admixture of some mineral sub- 
'stance. The cereal flours used for adulteration are readily detected by the 
microscope in the hands of an experienced observer. The field of the micro- 
scojve has only to be compared with the microscopic ap])carance of genuine 1 
buckwheat starch in order to detect the added substance. 

Buckwheat Starch. —The microscopic appearance of buckwheat starch 
is shown in the accompanying figure. The granules of buckwheat starch 
are very characteristic. They consist of chains or groups of more or less 
angular granules with a well defined nucleus, and without rings or with 
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very faint rings. The contour of buckwheat starch is more angular than that 
of any other common cereal with the exception of maize and rice; it is this 
and the relative size which enable the observer to distinguish it from other 
starches. The size of the granules is quite uniform, varying usually only 
from io to 15 microns* in diameter. In so far as the angular appearance 
is concerned the granules of buckwheat starch have a general resemblance 
to those of maize and rice and oats, but a comparison under the microscope 


Fia. 33.— Buckwheat Starch. X soo .—(Courtesy of Bureau of Chemistry.) 

of the three starches reveals lines of distinction which with a little practice 
would prevent the observer from drawing a false conclusion. 


INDIAN CORN (Zea mays). 

Next to wheat the most important cereal used as a human food in the United 
States is Indtan corn. According to the magnitude of the crop, Indian corn' 
is the leading cereal of the country. Statistical data on the production of 
Indian corn in the United States during 1909 are given in the following table. 


Acreage,. 108,771,000 

Yield per acre. 25.5 bushels 

Production,..*.2,773,376,000 “ 

Value per bushel,.1. 59.6 cents 

Total value at farm,.1,652,822,000 dollan 


*A micron is one thousandth of a millimeter. 







Indian com is universally employed as food throughout all parts of the 
country, but more especially in the South, where the daily dietary is rarely 
complete without one or more meals in which Indian corn is served in some 
form or other. Although it is grown much more extensively in the North than 
in the South, it is not so generally used as human food. Indian corn grows in 
all kinds of soil and produces, under favorable conditions, large yields in all 
parts of the country. It is the most important agricultural crop of many states, 
namely, Indiana, Illinois, Iowa, Missouri, and Kansas. It is planted in the 
late winter and spring in different parts of the country. The planting season 
varies from January in Florida to June in Maine and Minnesota and the earlier 
varieties will mature in 120 days. 

Maize is a crop which requires an abundance of rainfall and a high tem¬ 
perature during the growing season. Maize is planted in rows about three 
and one-half feet apart and in hills of about the same distance apart, or it may 
be drilled between the rows so that one stalk grows a distance of about from 
nine inches to a foot from its fellows. It requires constant cultivation during 
the early period of its growth and a careful preparation of the seed bed. Good 
farmers give from four to seven cultivations to the growing crop. The field 
must be kept free of weeds and in good tilth to secure (he ltest results. 

Many hundreds of analyses of the maize kernel have been made, but a com¬ 
bination of them all in the following data may be regarded as typical of the 
Indian corn grown in this country. 


Weight of 100 kernels,.38 grams 

Moisture,. 10.75 p<*ri'fnt 

Ether extract,. 4.25 “ 

Protein,.10.00 “ 

Fiber,. 1.75 “ 

Ash.1.50 “ 

Starch and sugar, etc.71.75 “ 


The consideration of the above data shows that Indian corn is a ration in 
which the protein is rather low. In othfr words, the quotient of carbohydrates 
and fat divided by protein is rather large. It is a food product which is particu¬ 
larly well suited to furnish heat and energy and support a high degree of muscu¬ 
lar exertion. For this reason it is a food product which is particularly well 
adapted to men engaged in hard manual labor. 

Varieties. —There are many distinct varieties of Indian com. .Slurtcvant 
has published a description of several hundred. These varieties are classified 
under various subspecies. The polymorphic species, Zea mays, according to 
Sturtevant, can be divided into a number of groups which, on account of their 
well defined and persistent characters, may be considered as presenting specific 
claims and may properly recei ve specif c nomenclat ure. The groupi ng adopted 
is founded upon the internal structure of the kernel for cultivated varieties, 
and the presence of a husk to the kernel in the assumed aboriginal form. 
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Hence Sturtevant offers the names Zea lunicala for the husk-kernel forms, 
Zea everta for the popcorn, Zea indurala for the flint corns, Zea indentata 
for the dent corns, Zea amylacea for the soft corns, and Zea saccharata for 
the sweet corns. 

Argument in favor of the specific claims for these groups is based primarily 
on the convenience thus attained; secondarily, on the absence or rarity of in¬ 
termediate or connecting forms, so far as present data extend, and also on the 
antiquity of the separation. It seems almost certain that in the order of evolu¬ 
tion (excluding from consideration the puzzling sweet corn group) progress 



Fig. 24.—Suction of Raw Popcorn. X* (Courtesy of Bureau of Chemhtry.) 
Shows cells with the small angular starch grains closely packed together within them. 


has been from the pops, through the flints and the dents, to the softs. Cer- 
. tainly the soft corns in some of their varieties present a kernel that is larger, 
softer, and less fitted to the struggle with natural conditions than is the kernel 
from any of the other groups. Yet soft corns are the prevailing form in the 
• mummy burials of Peru and of our Southwestern states. The popcorn, on 
the contrary, has stronger regerminative powers than have the other groups, 
Is better fitted to contend against natural vicissitudes, and is the kind that has 
been reported as found growing wild in Mexico under the name of Coyote com, 
Zea canina Watts. 

Some of these subdivisions may not be accepted by botanists, but they an 


POPCORN. 


335 


convenient for purposes of description. The principal field varieties which 
are grown are the flint corn, Zca indurala, and the dent corn, Zca indcniata. 


POPCORN. 

This variety of maize is used very largely in the United States as a delicacy, 
and with sugar and cream as a dessert. It is a hard, small-grained variety 
which has the property, when heated, of exploding with a very great enlarge- 



Fig. 3v~Srction or Popcorn in First Stack op Popping, Showing. Partially Expanded 
Starch Grains ami KiitcrM) Cull Wails. X 150 — (Courteiy of Rut ran oj ihtmistry .) 


ment of the starch grain, producing a soft and very delicate edible material 
which is highly prized. 

In the raw popcorn the starch grains are packed together very closely 
within the cells. When popping begins there is an expanding of the starch 
grains, producing a cavity nearly circular in form in each grain. This causes 
a rupturing of the cell walls, though fragments are plainly visible in the earl)» 
stages. In the fully expanded or popped kernel the starch grains have ex¬ 
panded until each is about half or two-thirds as large as the original relb 
of the endosperm. The cell wall? at this stage are practically obliterated 
as far as detection in a section is concerned. The exploding of the starch 
grains is influenced by the water content of the kernel. It must not be too 
16 
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wet nor too dry; about io or 12 percent is the proper content of moisture. 
These changes are beautifully shown in the accompanying microphotographs, 
Figs. 24, 25, and 26, by Mr. Howard, of the Bureau of Chemistry. 



SWEET CORN. 

This is a variety of maize which develops a high sugar content and is eaten 
while the starch is yet soft, in other woMs, in an unripe state. It is a food 
product of immense importance in the United States, although almost unknown 
in Europe. The content of sugar varies from 5 to 8 percent in the fresh, soft 
kernel. The sugar which is present in the kernel rapidly disappears after the 
husking or removal from the stalk. In order to secure the maximum sweetness 
thexorn should be cooked and eaten as soon as possible after removal from 
the stalk. Where it is not possible to do this it should be placed in cold stor¬ 
age after removal from the stalk and remain unhusked until it is ready for 
cooking. Green corn is universally eaten hot. It is usually cooked by boiling 
fa water, although it may also be roasted before the fire. It has a high food 
value, and the composition of the grains of fresh, soft, green com is shown in 
the following table: 
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Composition oj Fresh Green Indian Com: 

Moisture,.. 

Starch. 

Sugars,.... 

I'rotein_ 

Crude fiber 

Ash. 

Fat. 

Maize Proteins.—The proteins of maize are composed principally of two 
zeins. The two forms are differentiated by their behavior toward alcohol. 
The first form constitutes the zein soluble in alcohol and the second the zeip 
insoluble in alcohol. There are two other proteins in maize existing in smal 1 
quantities which have been named myosin and vitcllin, respectively. Thert 
is also a third unnamed variety and small quantities of albumin. 

Variation in Maize, under Different Climatic Conditions.— It is possi¬ 
ble that most of the varieties and subvarieties of maize are simply the existing 
standard varieties modified by changing environments. There are certain 
conditions of climate, soil, and distribution of rainfall which tend to produce 
a large, starchy, soft grain, while other conditions tend to produce a small, hard 
grain richer in protein. The variations of importance are those of the car¬ 
bohydrates and the protein, which are complementary, since as the protein 
rises the carbohydrates’fall in relative proportion. There is also a marked 
variation in the carbohydrates, due to variety and climatic conditions combined. 
It is, for instance, the increase of the sugar at the expense of the starch that 
produces the body known ax sweet maize eaten in the green stab*, as already 
described. Even in the sweet variety the relative proportion of sugar varies 
in different localities and under different conditions of growth. 

Early Varieties. —There are certain varieties of maize which are of especial 
value on account of their early maturation. This is a property extremely val¬ 
uable in the sweet variety of maize or that eaten in the green state, Since it is 
important to get these varieties into th* market as early as jxtssiblc and to con¬ 
tinue them as long as possible. This is secured by planting the early variety 
at the earliest date possible and planting later maturing varieties at intervals 
thereafter. By the selection of varieties of different periods of maturing it is 
possible in the climate of Washington to offer green corn from neighboring 
fields on the market from July until the advent of a killing frost whith is usually 
the last of October or first of November. This.gives a period of nearly four 
months during which the green corn may Ice delivered to the local market. • 
Further south the period of supply is longer. 

Canned Corn. —Immense quantities o^ green corn are grown for the pur¬ 
pose of canning in order to supply the market during the closed season. The 
canning industry for green corn is located chiefly in the north. In the eastern 
states the industry is of great importance, from Maryland to Maine. The 


73.00 percent 
13.50 “ 

t ), OO “ 
5-00 “ 
1.30 “ 

.70 “ 

.(10 “ 
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northern-grown corns are often preferred as they are supposed to be sweeter 
and more palatable. In the central western states, northern Indiana, Michi¬ 
gan, Wisconsin, northern Illinois, and Iowa are the principal centers of the 
canning industry, although it is practised to a greater or less extent in almost 
all parts of the country. 

Adulterations of Canned Com. —Unfortunately in the canning process 
of corn additions have been made to the product which are of an objectionable 
nature. Chief among these is the use of bleaching agents such as sulfur in 
the form of burnt sulfur or of sulfite or bisulfite of soda or potash. These 
bleaching agents impart to the corn a white color which some consumers prefer, 
but at the expense of introducing a substance which must be regarded as delete¬ 
rious to health. Still more objectionable is the practice of using saccharin in¬ 
stead of sugar as a sweetening agent. Saccharin is a coal tar product which 
has an intense, sweet taste, very persistent, and when used alone becomes dis¬ 
agreeable. A very small quantity of it is sufficient to impart a very sweet 
taste to the canned corn at a much less expense than could be secured by using 
the pure sugar. This form of adulteration is extremely reprehensible both be¬ 
cause it deceives the consumer and adds a substance which by most hygienists 
is regarded as prejudicial to health. The bleaching agent and the artificial 
sweetener are wholly unnecessary. The manufacturers of sweet corn are 
expected to use the best and freshest and sweetest materials and cannot lie ex¬ 
cused for tampering with them in any way which either produces deception or 
injury to health. 

Sugar added to make an ordinary corn taste like sweet corn is to be regarded 
as an adulteration unless its use is noted on the label. 

Maize starih is also often added to sweet corn at the time of canning and 
this practice can only be regarded as an adulteration. 

Detection of Adulterations in Sweet Com.— Test for Suljurous Acid — 
To about 25 grams of the sample (with the addition of water, if necessary) 
placed in a 200-c.c. Krlenmeyer flask, add some pure zinc and several cubic 
centimeters of hydrochloric acid. In the presence of sulfites, hydrogen sulfid 
will be generated and may be tested for with lead paper. Traces of metallic 
sulfids are occasionally present in vegetables, and by the above test will indi¬ 
cate sulfites. Hence positive results obtained by this method should be veri¬ 
fied by the distillation method.* It is always advisable to make the quan¬ 
titative determination of sulfites, owing to the danger that the test may be' 
* due to traces of sulfids. A trace is not to be considered sufficient as indicat¬ 
ing either a bleaching agent or a preservative. 

Delection of Saccharin .f—Add frpm 25 to 40 c.c. of water to about 20 grams 
of the sample; macerate and strain through muslin; acidify with 2 c.c. of 

*U. S. Dept, of Agri., Bureau of Chemistry Bulletin 107, Revised, page 187. 
f Ibid., page 182. 
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sulfuric acid (1 to 3) and extract with ether. Separate the ether layer, allow 
the ether to evaporate spontaneously, and take up the residue with water. 11 
saccharin be present its presence will be indicated by the sweet taste imparted 
to the water. To confirm this test add from one to two grams of sodium 
hydroxid, and place the dish in an oil bath. Maintain the temjieraiure of 
the oil at 250° C. for 20 minutes, when the saccharin will !>e converted 
Into salicylic acid. After cooling and acidifying with sulfuric acid, extract 
in the usual way and test for salicylic acid. This test, of course, presupposes 
the absence of salicylic acid in the original sample. If salicylic acid is present 
in the original sample it must be removed 1 adore making the test for saccharin. 



Fig. 37.—Indian Corn Starch, v mo --{Itnifau oj Chrmtshy .) 


Starch of Indian Com.—Maize starch has characteristics which enable 
it to be easily detected bv the mi< ruscopc. The granules of this March are of a 
more uniform size than those of wheat, being from 20 to 30 microns in 
diameter. Occasionally very much smaller granules occur which probably 
are more of the original size and which have Itcen arrested in growth by the 
ripening of the grain. The granules of maize starch are more or less polyhedral 
in form with round angles. The only common cereal starch which they can 
be mistaken for is rice, but they are generally larger than the granules of rice. 
Under the microscope will* ordinary light they give only the faintest sign of 
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rings but show in most cases a well developed hilum, which is at times star¬ 
shaped or like an irregular cross, while at other times it has the appearance of 
a circular depression. The maize starch granule is a type of the angular, as 
the wheat is of the sphere or spheroid form. The characteristic appearance 
of maize starch kernels is shown in the accompanying Fig. 27. Viewed with 
polarized light the starch grains of Indian corn present deep, well marked 
crosses, which divide each grain into four distinct parts as shown in Fig. 28. 
It is interesting to note that the angularity of maize starch is greatly in¬ 
fluenced by the hardness of the kernels from which the grains are taken. 
The hard varieties, such as popcorn, have very angular grains while those 
from soft varieties have a great many almost spherical forms. 



Fig. a 8 .—Starch Grains of Indian Corn, vndkr Polarized Light. X 200 .—{Courtesy qf 
Hurrau of ( hemistry .) 

Maize Flour (Corn Meal ).—Formerly the maize kernel was ground between 
Stones, bolted to remove the bran, and the maize flour or corn meal thus pro¬ 
duced used directly as a human food. Modern milling operations have 
changed the method of producing maize flour so that not only is the outer bran 
removed but also, to a large extent, the germ itself, thus diminishing the 
quantity of fat in the prepared meal. This is notably true of the maize 
flour which is prepared for exportation.' Leaving in the flour such a large 
quantity of fat tends to produce rancidity during shipment. To avoid any 
change of a deleterious nature which the flour may undergo during shipment, 
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it is also frequently kiln-dried before being sent to foreign shores and even 
when intended for domestic consumption at points remote from the mill. 

While this preparation of maize flour is doubtless important for transporta¬ 
tion purposes, it impairs the palatability and nutritive value of the product. 
It is advisable to continue to have the maize flour prepared in the old-fashioned 
way and sent directly into consumption. 

Method of Preparation. —One method of preparing the maize flour is as 
follows: The grains are broken into large pieces and dried with steam heat at a 
temperature of from 105° to 110° (’. (22r°-zj9 0 1*'.). The mass while still hot 
passes into a mill composed of two stones which revolve rapidly in opposite 
directions. The smaller portions of the meal, which have been-reduced to a 
kind of gum by the high temjierature, are separated by this process from the 
covering or the bran of the kernel. A small mass of the starchy matter leaves 
the mill in the form of small noodles, which are freed from any particles of 
bran by sifting. In this manner a mass is obtained which is quite free from 
fiber and fat. 

The com|)osition of maize meal prepared by the above process is as follows: 


Moisture,. 

Protein,. 

.12.68 “ 

Ash,..,. 

.60 “ 

Starch, sugar, and dextrin. 

. 7 M& " 


This method of preparing maize meal i-, not used to any extent in this country, 
but is said to be commonly employed in Germany. • 

Composition of Maize Flour. —The color of maize flour depends upon 
the color of the com from which it is produced,—it may be white or yellow. 
The starch granules when heated in water to <>2.5° C. swell up and become 
deformed, except a few, usually the small ones, whit It resist the action of 
water at that temjierature. The starch granules of maize flour under polar¬ 
ized light present a black cross, veiy marked and very distinct when the field 
is obscured. When viewed under [xdarized light with a selenite plate the 
starch grains of maize are colored red with a green cross or reciprocally, and 
this coloration is very brilliant. 

As has already been said, the composition of Indian corn meal made by the 
old-fashioned method of grinding and removing only the brarz is practically 
that of the whole grain itself. 

The composition of degerminated maize meal (Indian com flour) is 
shown by the following average data: 


Moisture,. 

Protein,.. 

Ether extract,. 

Ash. 

Fiber,. 

Starch and sugar,—•.. 

Calories calculated on the moist meal,, 


12.57 percent 

rn « 


,«T 

.87 

78.36 

3,837 
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The above data show that the refined Indian corn meal has lost more than 
three-fourths of its fat, a large portion of its mineral matter, and also a very 
considerable proportion of its protein, due to the separation of the bran which 
is extremely rich in protein and the germ which is rich both in oil and protein. 
A mere glance at the data shows that this refined Indian corn meal ismuch less 
nutritious than the natural meal in so far as its content of tissue-forming bodies 
and its faculty to furnish heat and energy are concerned. In other words, the 
calories are very much lower than in the natural corn meal. This is another 
reason for urging our people to return to the consumption of the old-fashioned 
material. 

The Adulteration of Indian Com Meal. —Owing to the cheapness of 
Indian corn in so far as is known there is no adulteration practiced. The 
refined Indian corn flour itself is sometimes used as an adulteration for buck¬ 
wheat flour, wheat flour, and other cereal flours, but has not itself been sub¬ 
jected to adulteration. 

Com Bread (Indian Corn Bread).-—Cam bread is a very common diet 
among all classes of people in the southern states and also to a considerable 
extent in the north. 

Owing to the lack of agglutinating powers of the nitrogenous constituents of 
Indian corn flour, corn bread cannot be aerated or raised, as is the case with 
wheat bread. It is often eaten in an unleavened state. Jt may lie partially 
leavened by the usual agent, namely, yeast or a chemical baking powder. 
Two varieties of bread are very commonly used, namely, that made of white 
flour or meal*and that made of yellow. There is apparently no difference in 
the nutritive values of these two kinds. Some consumers prefer the white 
loaf and some the yellow. 

Composition of Indian Com Bread. —The composition of bread depends 
upon whether the whole grain flour is used from which only the coarse bran 
has been rfemoved by bolting or whether the decorticated and degerminated 
meal is used. In the first case bread is made richer in fat and protein and in 
the second case richer in starch. In the bread will also be found the materials 
used in its preparation, namely, salt, lard or other fats, milk, yeast, or baking 
powder residues. The best bread is made from the freshly ground flour of the 
whole grain from w'hich only the outer covering, namely, the coarse bran has 
been removed? As offered at many of our hotels and some private houses, corn 
bread has been so manipulated as to lose a large part of its palatability, with¬ 
out any compensating improvement of its nutritive properties. 


OATS (Genus. Arena). 

This cereal is an important food product, being used very largely in Europe, 
especially in Scotland, and also very extensively in this country as human food. 
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!pie chief use of oats is for cattle food, especially for horses. It is extraordi¬ 
narily rich in its nutritive constituents and, therefore, is prized highly as a food 
in the building and restoration of nitrogen tissues, such as the muscles. The 
variety in common cultivation is Avena saliva L. 

Oats are grown in almost every part of the United States, but chiefly in the 
northern and western portions. In the southern states the crop is planted in 
the late autumn or early winter. In the northern states it is chiefly a spring 
crop, being sown early in the spring as soon as the ground is in fair condition. 
The oat crop is one which requires a rather abundant and well-distributed rain¬ 
fall. A spring,drought is very detrimental to the growth of oats, much more 
so than wheat or rye. It is a crop which is well suited to be grown under 
irrigation. 

There are many varieties of oats in cultivation, but in general charai (eristics 
they all correspond to one description. The husk adheres firmly to the grain, 
and when threshed the grain of a common variety of oat carries the first layer 
of hush or chaff with it. Oats, as bought in the market, therefore, consist not 
only of the kernel or grain but also of this outer, chaffy envelope. The magni¬ 
tude of the crop in the United States i- very great, but only an inconsiderable 
projiortion of the whole is used for human food, ami this chiefly in some form 
of oatmeal. The statistics of the crop grown in the United States during 
1909 are given in the following table: 


At rc.ige,. 44,204,000 

Yield jier acre, bushels,. . to t 

'TAo.it yield, bushels,. .... 1,007,^,000 

Pore per bushel, tents. 40.5 

Tola! value at farm,. $40.4,174,000 


Ratio of Kernel to Hull.—Numerous examinations of unhulled oats show 
that the average percentage of kernel to hull for too parts is as 7.5 to 27. In 
the oats growl, in the western states the proportion of kernel is relatively higher 
and in the southern states lower. 

In th? analytical process if the hull or 1 htiff is ground with the grain the pro¬ 
portion of fiber or crude cellulose is very considerably higher than in the class 
of cereals ground without the chaff. The mean composition of unhuiied ker¬ 
nels of oats of American growth is represented by the following tabic: 


Weight cf 100 unhulled grains, 

Moisture,. 

Protein,. 

Ether extract. 

Crude fiber,. 

Ash,. 

Starch and sugar,. 


2 .<)2 gftms 
10.061 >er< ent 
12. ic “ 
4-33 “ 

12.07 “ 

3-46 M 
57-93 " 


A study of the above data shows that the flour of unhulled oats is rich in fat, 
fiber, and ash. The large percentage of fiber and ash is due to a great degree 
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to the composition of the hulls or chaff. The fat or oil comes chiefly from the 
germ. 

Composition of Hulled Oats. —Inasmuch as the chaff is always separated 
from the oat flour when the latter is to be used for human food, the composition 
of the oat in the hulled state is of greater importance to the present purpose 
than in the unhulled condition. The means of 179 analyses show the hulled 
oats to have the following composition: 

Moisture,.6.93 j>ercent 

Protein,.. « 

Ether extract,. 8.x4 “ 

Crude fiber,. x.38 “ 

Ash,. « 

Starch and sugar.67.09 u 

The removal of the hulls, as is seen, and the partially dried condition of the 
grain in the above analysis increases the percentage of other ingredients. 
The protein and fat are especially large in quantity. Oatmeals may be regarded 
as the richest of the cereal flours, both in protein and in oil. 

The Protein of Oat Kernels. —There are three principal products in the 
oat kernels' characterized bv their different degrees of solubility, namely, pro¬ 
tein soluble in alcohol, protein soluble in dilute salt solution, and protein soluble 
in alkali. The protein soluble in alcohol constitutes, about 1.25 percent of 
the whole grain, the protein soluble in dilute salt solution about 1.5 percent, 
and the protein soluble in alkali the remainder, viz., 11.25 percent. The 
protein of oats has very little agglutinating power and, therefore, oat flour is 
not suitable* for making bread, or rather it is very little used for that pur¬ 
pose. 

Oat Products. —As has been intimated before, the principal oat products, 
as far as food is concerned, are the various forms of oatmeal commonly classed 
as breakfast foods. These products are prepared in various forms of aggluti¬ 
nation anti physical texture but if made from genuine oats, as there is little 
cause for doubt, they have essentially the same composition and nutritive power. 
It is doubtful if there is any preparation of oatmeal any more nutritious or 
palatable than the plain oat grain properly cooked. The forms in which the oat 
products are offered to the public are perhaps more convenient for use and in 
some cases by reason of heating and preparation require less trouble, but other-, 
wise they apparently have no advantage over the simple product. 

The mean composition of a number of oat flour products is shown in the 
following table: 


Moisture. 

Protein. 

Ether extract,.... 

Crude fiber,_ 

Ash,. 

Starch and sugar, 


. 7.66 percent 
■ 5-48 " 

7-46 “ 

1.20 “ 

1.29 “ 

67.61 « 
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In the dry substance: 

Protein,. 

Ether extract,. 

Crude fiber,. 

Ash,. 

Starch and sugar,.... 
Calories. 


. 16.77 percent 

. 8.08 “ 

• 1-38 “ 

• >-94 “ 

• 73-30 “ 

4.875 


It is evident from the above average analysis that the products examined are 
made from the whole kernel without the removal of the germ but with a very 
careful removal of the hull and bran. The composition' of these products 
compares very favorably with the typical composition of the kernel itself. 



Fig. 29—Oat Starch. X 200 —(Couflnv of flutrau of Chrmnlty., 


These data show the high nutritive value of these oat products, both in respect 
of fat and protein. 

Adulterations. —There are very few adulterations of oatmeal. Fortunately 
the price of this cereal is such that the admixture of other cereals would npt 
be profitable. Doubtless such admixtures have often ljeen made but evidently, 
from the examination of the products u|>on the open market, they are not very 
frequent. The characteristic appearance of oat starch is shown in Fig. 29. 

Oat starch grains average about to microns in diameter. There are 
usually present some grains of somewhat oval shape, which assist in identi- 
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fying oat products when present. The starch granules also have a tendency 
to agglutinate into masses of varying size, as shown in the photograph. 

Detection of Adulterations.— The adulteration of oatmeal with the flour 
of other cereals can easily be detected by the use of the microscope. Oat starch 
when highly magnified presents a peculiar cellular structure of pentagonal 
character which might be compared to the effect produced by grinding a large 
number of faces upon a precious stone. This peculiar appearance is caused 
by the tendency of the starch granules in oats to become compacted in 
large masses. The appearance of the separate granules and also the com¬ 
pact aggregate are shown in the figure on the preceding page. The large 
aggregated masses are of different sizes, ranging from .02 to 1.2 millime¬ 
ters in length. These masses are usually broken up by grinding or pressure 
and, therefore, are not found in very great abundance in the commercial 
oatmeal. When separated into single granules these are found to be irreg¬ 
ular in outline, due to the compression to which they have been subjected, 
more or less pentagonal in structure, and from .015 to .02 millimeter in diameter. 
The starch granules do not show any very marked characteristics under polar¬ 
ized light and have neither lines nor hilum. The above statements can easily 
be verified by any one who can operate an ordinary microscope, but before 
attempting to detect adulteration a careful examination of starch granules, 
prepared by the investigator himself, should be made. 


RICK ( Ory:a saliva). 

Rice is one of the most important food cereals. It furnishes a large part 
of the food of the inhabitants of China and japan. It is a food rich in starch 
and poor in protein, and furnishes, therefore, heat and energy, and is well 
adapted for the nourishment of those engaged in hard labor or who undergo 
extreme physical exertion. The cultivation of rice is rapidly extending in 
the United States, especially in Louisiana and Texas. The statistical data 
relating to the rice crop for ryop are as follows: 

Acreage,. 720,225 acres 

Production,.24,368,000 bushels 

Yield per acre. 33.8 “ 

Price per bushel. 70-4 cents 

Total value at farm,.19,341,000 dollars 

The adulteration of rice is confined to coating it with talc, paraffin, and 
glucose. The object of this treatment is to give a better appearance to the 
grain and to protect it from the ravages of insects. The use of indigestible 
substances such as talc and paraffin is scarcely justifiable. The starch granules 
of rice have distinctive properties which enable them to be readily recog¬ 
nized under the microscope, as shown in Fig. 30. 

The rice starch grains are polygonal in form and have sharp angles. The 
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grains vary in size from a to 10 microns, though the Latter size is seldom 
reached, the most of the grains being about 6 microns. The hilum is seldom 
visible. The grains occur in the rice kernels mostly in groups of a consider¬ 
able number of the individual grains forming starch masses of ovoid or angular 
form. 

RYE. 

This is the source of the principal supply of bread in many European coun¬ 
tries, but is not extensively used in the United Suites except among our citizens 
of foreign birth. It is also extensively used for making whisky. Rye belongs 
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Composition of Rye.— From a study of many hundreds of analyses of rye 
of American origin the following table may be given as approximating the com¬ 
position of a typical American rye: 


Weight of ioo kernels,. 

Moisture,. 

Ether extract,. 

Protein,. 

Fiber,. 

Starch and sugar,. 

Ash,. 


2.50 grams 
io.?o percent 

1.50 “ 

12.25 " 

2.10 “ 

7J-75 “ 

1.90 " 


The percentage of moisture in American grown rve is usually less than that 
of European origin. The American rye, also, has smaller kernels as a rule 



Fig. 31.—Ryk Starch. X 200.— (Courtesy of Bureau of Chemistry.) 


than that of foreign growth. In the content of protein the American samples 
of rye are fuljy equivalent to those of foreign origin, and in their mean com¬ 
position, except as noted above, do not differ greatly from that of standard 
varieties collected abroad. 

* Protein of Rye. —As is the case with other cereals more than one nitrog¬ 
enous constituent exists in the rye. Three of the principal ones have been 
separated and named as follows: leucosjn, gliadin, and edestin. Other 
proteins belonging to the globulin, albumin, and proteose family are also found 
in small proportions. The gliadin of rye resembles in its chemical and physical 
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properties the gliadin of wheat. There is, however, in the rye no protein com¬ 
pound corresponding to the glutenin of wheat, and, therefore, rye flour does not 
form a gluten similar in quality to that of wheat, although it comes nearer to 
doing so than any other cereal. The gliadin of rve is soluble in alcohol, the 
leucosin of rye is soluble in water, and the edestin is soluble in a salt solution. 

In a typical sample of American rye there will be found about 5.16 percent 
of gliadin, 2.27 percent of edestin and proteose, 0.55 percent of leucosin, and 
3.14 percent of protein soluble in salt solution. 

Adulteration of Rye Flour. —Rye flour is frequently adulterated by the 
admixture of flours of other cereals. Real rye flour is distinguished by the 
character of the starch granules, as shown in Fig. 31. 

Rye starch grains are lenticular in form, and the largest grains are of about 
50 microns diameter. They average somewhat larger than wheat starch 
grains and are characterized by many of the large grains having a fissure in 
the form of a slit, cross, or star, which is rare in wheat and barley. The rings 
and hilum are indistinctly seen in some of the grains. 

Rye Bread.—This bread may be made leavened or unleavened, since the 
analogy in the property of its protein to that of wheat renders the leavening of 
rye bread somewhat more easy of accomplishment than that of the other cereals, 
with the exception of wheat. 

Rve bread made of pure rye flour has a dark color, sometimes almost black. 
It is often baked long in advance of the time of eating and keeps well, is highly 
nutritious, and is the staple bread of many Kuropcan countries. 

A partial rye flour bread is made by mixing rye flour with other Jlours, such 
as wheat barley, Indian corn, etc., and this is the kind which is commonly used 
in this country and in many portions of Europe where the light-colored breads 
are preferred to the dark. 

The large consumption of bread made from rye and Indian corn indicates 
that even if the supply of wheat should become limited there is no reason to fear 
a famine of bread. It would be easy to substitute bread made wholly or in part 
of Indian corn and rve for that made wholly of wheat and thus to supply practi¬ 
cally any demand for bread which the increasing population of the earth may 
make. 


WHEAT (Genus Triticum). . 

In respect of human nutrition wheat is the most important of the cereals. 
It is grown in the temperate regions of almost every country, but does not , 
flourish in tropical or subtropical countries. 

In the United States the wheat is divided in respect of the period of its growth 
into two great classes, namely, winter or fall planted wheat and spring or 
spring planted wheat. Winter wheat is usually planted from September to 
November and spring wheat from the last of March to the last of April. 
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In this country wheat is not cultivated, that is, there is no cultivation of the 
soil after seeding. The soil is, however, plowed and harrowed before plant¬ 
ing. In the winter wheat regions the harvesting is in the month of June, 
though in the southern localities it comes somewhat earlier and in the more 
northern localities may extend into July. In the spring wheat regions the har¬ 
vesting is from the last of July to the middle or end of August. The statis¬ 
tics of wheat grown in the United States during 1909 are as follows: 


WlNTfcH. 

Acreage,. 28,330,000 

Yield per acre (bushels),. 15.8 

Total yield (bushels),. 446,366,000 

Total value at farm,.$459,154,000 

Price per bushel (cents). 102.9 


Spuing. 

18,393,000 

15.8 

290,823,000 
$2 70, 89 2,000 
93 -' 


All the different varieties of wheat which are now known are cultivated. 
The simplest form, namely, the one grain wheat is the only one which grows 
wild, and the origin of the other varieties of wheat is unknown. 

Botanists recognize three species, namely—Species i, one grain wheat 
(Trilicum monococcum Lam.); species 2, Polish wheat (Trilicumpolonicum L.); 
species 3, common wheat ( Trilicum sativum Lam.). All of these species are 
distinct, especially the third one, of which the most valuable variety is the 
common wheat, Trilicum vulgare Vill. 

The quality and properties of wheat depend more Upon the environment in 
which it is grown than upon the species to which it belongs. There is perhaps 
no other field crop in which the environment, namely, condition of the soil, 
temperature, precipitation, etc., makes a greater difference than in wheat. In 
general, the environment and the species together produce two kinds of wheat 
as far as milling and bread making are concerned, namely, the soft or starchy 
wheat and the hard or glutinous wheat. In the first variety there is a larger 
percentage of starch in relation to the content or protein matter than in the 
second. .Taking the wheat as a whole its average composition is shown in the 
following table: . t 


Weight of 100 kernels,. 3.85 grams 

Moisture,.10.60 percent 

Protein,.12-25 “ 

Ether extract,. 1.75 “ 

Crude fiber,... 2.40 “ 

Ash. 1.75 “ 

Carbohydrates other than crude fiber,.71.25 " 

Dry gluten,.10.25 " 

Moist gluten,.26.50 “ 


In regard to protein American wheat, as a rule, is quite equal to that of for¬ 
eign origin. This is an important characteristic when it is remembered that 
both the milling and food value of a wheat depend largely upon the nitrog¬ 
enous matter which is present. It must not be forgotten, however, that merely 
a good percentage of protein is not of itself a sure indication of the milling value 
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of a wheat. The ratio of gluten to the other protein constituents in a wheat is 
not always constant, but it is the gluten content of a flour on which the bread 
making qualities chiefly depend. 

Gluten.—The principal part of the protein in wheat is known as gluten. 
Gluten as such does not exist in the wheat but is formed when the pulverized 
wheat, that is, the wheat flour, is mixed with water by the union of two elements 
in the wheat, namely, gliadin, which is soluble in dilute alcohol and forms nearly 
half of the whole protein matter of the wheat kernel, and giutenin, a compound 
insoluble in water, dilute salt solutions, and dilute alcohol and which is quite as 
abundant as gliadin in the wheat kernel. In fact, the gliadin and the giutenin 
together make the whole of the protein, except a little over one per cent. 

There are three other forms of protein, as pointed out by Osltorne, in the 
wheat kernel, making altogether nearly tj percent of total protein content. 
The average quantity of these compounds in (he protein of wheat is as follows. 

Constituents: 


0 70 percent 
o.-io 

0.30 " 

■MS “ 

4 35 “ 

1000 

Starch in the Wheat Kernel.—The most abundant constituent of the 
wheat kernel is the starch. The appearance of wheat starch is shown in the 
figure. Wheat starch grains ordinarily show the rings and hifcm in a few 
cases only under the most favorable conditions, though there are sometimes 
cases where the striations are quite distinct. The granules of starch vary 
greatly in size, being from 5 to 10 microns in diameter. There are, in 
fact, two kinds of granules in wheat starch, one having the appearance 
under the microscope of irregularly rounded [articles in sections like a cir¬ 
cular disk, and the other of elongated particles with a distinct hilum, as 
shown in Fig. 32. The appearance of the granules under polarized light is 
shown in Fig. 33. 

Wheat starch is not very commonly used for commercial purposes but is 
highly prized for some things, especially in the sizing of textile fabrics. The 
•germ in wheat is particularly rich in oil and the bran or outsid! covering in 
protein. The common idea that the bran is composed mostly of silidous mat¬ 
ter is wholly erroneous. On the contrary’the bran is a highly nutritious food* 
and the objection to it for human food is mostly of a mechanical nature. 

Adulterations. —Wheat grains are never adulterated but they may some¬ 
times contain dirt and foreign seeds, due to the growth of some body in connec¬ 
tion with the wheat itself. 

Standards.— Wheat, commercially, Is sold under three standards, namely, 

>7 


r.Iobulin,, 
Albumin,. 
Proteor»e,. 
Gliadin,.. 
Giutenin,. 
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one, two, three. The difference is an arbitrary one and not founded upon any 
chemicai data but wholly upon the physical appearance, degree of moisture, 
and freedom from extraneous admixtures. 

Wheat Products. —The principal product of wheat is flour. The milling 
process for wheat is highly interesting both from a chemical and technical point 
of. view, but cannot be described in full in this manual. The old-fashioned 
milling of wheat, namely, pressing between stones and separation of the flour 
by bolting has been almost entirely superseded by the modem milling with 
metal rollers. 

Altogether nearly a hundred different products are made incident or final 



Fig. 32.— Wheat Starch, x 200 —{Courtesy of Bureau of Chemistry.) 


to the milling of wheat. Only those products, however, which are used for 
human food*interest us at the present time. 

Chief Varieties of Flour.— The highest grade of wheat flour is known 
■usually by the term “patent”; a lower grade is known as “bakers’ flour” and 
a third as low grade flour. A barrel of flour weighs 196 pounds and requires 
about 258 pounds of wheat for its manufacture. The whole product from the 
258.35 pounds of wheat is shown in the appended table. 

In general it may be said that about 75 percent of the weight of the wheat 
b obtained as merchantable flour of some kind, about 60 to 70 percent being 
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good grade or straight flour. About 34 percent of the weight of the wheat is 
obtained as cattle food and about 1 percent is lost during the process of 
manufacture. 


PRODUCT. Poi'Nl'S. 

Patent flour,.149.37 

Bakers’ flour. 29.13 

Low grade flour,. 17.50 

Total flour,.196.00 

Bran. 45 

Shorts,. ().8o 

Screenings. 4 99 

Waste,. 2.00 


PhtCI VTAC.R. 

57 -S-* 

I 1.38 
6.77 

7S ^7 
17.64 

3-70 

i-03 

0.77 


Total weight, 


- 5 8 -35 


100.00 


Special Names of Flour.—In addition to the classification alwive mentioned 
other names arc used in many commercial senses for flour. These additional 



Pic. 33 .—Wheat Starch under Polarized I.ight. y too—(C ourtesy of Bureau of Chemistry), 

names are “family,” “red dog,” “blended,” gluten, etc. Many flours are 
also named after the name of the mill or locality or bear simply fanciful 
names. • 

Graham Flour .—This term was originally applied to the coarse, unbolted 
flour which was made by grinding the whole wheat. The name, therefore, 
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should be applied to all flour made from well grained wheat, ground, and un¬ 
bolted, Most of the flours however, which are sold nowadays as graham flours 
are produced by a more or less perfect bolting process. From the above it is 
seen that true graham flour will contain practically the same constituents as 
the wheat kernel itself and in the same proportion and have the same composi¬ 
tion as wheat. 

Entire Wheat Flour. —This name would naturally carry the idea of a flour 
corresponding to the graham flour above mentioned. It is, however, a mis¬ 
named trade-mark for a flour produced in a special manner which consists in 
the removal of the outer or purely branny covering of the grain. “Entire 
wheat” flour, therefore, contains all the ingredients of wheat grains, save 
those which are found in the outer branny covering. 

Gluten Flour. —This isa name applied to a flour which is produced bv remov¬ 
ing the greater part of the starch from ordinary flour. It is especially recom¬ 
mended for the use of diabetic patients. Unfortunately, the name is very 
commonly applied to flours made from wheat containing a little higher per¬ 
centage of protein than the ordinary and sometimes even to an ordinary wheat 
flour. A gluten flour should contain not less than 35 percent of protein. 

Mixed FI our.—The act of Congress of June 13, 1898, defines mixed flour and 
im[K)ses a tax U|x>n the manufacture, sale, importation, and exportation of 
that article. The maximum tax laid upon mixed flour is 4 cents on a barrel of 
iq6 pounds. The total number of barrels of mixed flour returned for taxation 
for the fiscal year ending June 30, 1909, was 195; half barrels, 83,648; quarter 
barrels, 30,067; eighth barrels, 35,789. The total quantity of mixed flour 
returned for taxation during the year was 8,315,167 pounds. The above data 
show that the amount of mixed flour offered for sale is a very small part of the 
total flour manufactured in the United States. It may be that there is a great 
deal of flour mixed and sold in violation of the law since it is quite impossible 
in the inspection of the stores to supervise all the transactions of business deals 
in flour; especially is it’believed that rye flour and buckwheat flour are often 
adulterated by mixing with them the flour of other cereals. This adulteration 
is not one which is at all injurious to health but is simply practiced for the pur¬ 
pose of making a rye or buckwheat flour look whiter or because the added flours 
are cheaper than the real rye or buckwheat. 

Properties Affecting the Commercial Value of Flour.— Aside from its 
nutritive properties wheat flour has a commercial value depending upon its 
• color and texture and upon the gluten which it contains. The character of 
gluten also varies largely in different varieties of wheat and in wheat grown 
in different localities. A chemical .examination will not always tell the bread 
making properties of a flour, and the character of the bread itself depends often 
quite as much upon the skill of the baker as upon the flour which is used. 

In cases where loaves are sold by weight, a flour with a high percentage of 
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tenacious gluten is often preferred, since it permits of the forming of loaves 
containing a maximum percentage of water. With a flour rich in gluten it is not 
difficult to make a palatable loaf which does not bear any evidence of an excess 
of water, containing as much as 40 percent of moisture. The leaking of bread 
is an art which is most successfully practiced by professionals, and the American 
method of home bread making does not always lead to the happiest results. 

The ideal flour for bread making is one which contains a sufficient quantity 
of gluten to make a porous and spongy loaf, but not one which |iermits an ex¬ 
cessive quantity of moisture to be incorporated in the loaf itself. 

Average Composition of Different Varieties of Flour.— Analyses of a 
great number of samples of different varieties of flours lead to the followingdala, 
which may be accepted as a very close approximation of the storage variety of 
different grades of flour offered u)x>n the American market: 


Name or Flour. 


£ ' * d 

W o 1 “ 1/1 

Sx 

, U.A t/. 




as 


8 

m 

c 

i 


u 



Pent 

Pent 

Pent 

Pert1 

Pen 1 

Peril 

Peril. 

Pen 1 

Pert 1 

Pertl 



Patent flour. 

- **77 

10 55 

o (u 

JS 97 

0 <w 

1 02 

044 

71 7 ( ’ 

pi 14 

0 21 | 

1 3AsR 

0 

Bakers'and family flour. 

it .69 

12 2 S 

it 20 

34 70 

>3 

1 30 

<> S7 

7t*7 

74 

0 32 1 

1 3.929 

6 

Common market flout, . 

li J*. 

lo is 

U 28 

24 SS 

9 a 

1 to 

0 61 

7S*3 

7" St 

0 ?K ; 

| t.fW» 

5 

Miscellaneous flour, 

73 

10 45 

9 S2 

2 f> So 

lo 22 

1 oX , 

049 

, 7S 23 

70 is 

02 s 1 

3.84 

.3 

Self-raising flour, . 

. n 45 

9 75 

h Sij 

2f> 0 ? 

9 «>.S 

0 70 

4 4S 

73 

74 SI , 

0 21 ] 

t.7'9 

3 

(•1 uteri flour. 

. 12 99 

13 30 

12 13 

30 

■ 4 

I <»S 

«> SS 

72.11 

73 2 * , 

O.ti 

! 3-^91 

1 


Separation of Gluten. —The character of a wheat flour, as has already 

been intimated, is measured largely by the quantity of gluten which it may 

contain. The separation of gluten may be accomplished by any one, even 

without a chemical training, by a little practice. It is, therefore, one of the 

tests for the value of a wheat flour which ran be easily and generally applied. 

The principle of separation of the gluten rests upon the fait that when wheat 

flour is moistened and kneaded into aAticky mass it ffiay be washed with pure 

water with constant kneading until nearly all the starch has been removed from 

the mass. Meanwhile only that jxirtion of the protein is removed whit his 

soluble in the water and the gluten which is formed by the process of kneading 

remains as a sticky mass. When this moist mass is kneaded ant^rolled until 

all the moisture is taken out of it that can be removed in this wav, it may lie 

weighed and the proportion of moist gluten.in the sample determined. It may 

then be placed in an oven and dried, and then the proportion of dry gluten se- * 

cured. The following method is one which is easily applied. Place 10 grams 

of the sample in a porcelain dish and moisten with from 6 to 7 cubic centi- 

• 

* In the first of these columns the starch is calculated by difference, assuming the pro¬ 
tein to be the quantity of nitrogen present multiplied by 6.25 and in the second column 
the figure is obtained in the same way, using 5.70 as the protein fat tor. 
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meters of water, knead, and allow to stand for an hour. Work into a ball, 
being careful that none of the material adheres to the dish. Holding the mass 
in the hand knead it in a slow stream of cold water until the starch and all solu¬ 
ble matter are washed out. Place the ball of gluten thus formed in cold water 
and allow to stand for one hour; remove from water, press as dr) - as possible 
between the hands, roll into a ball, andwcigh in a flat-bottomed dish. After 
weighing, place the ball of moist gluten in the drying oven for twenty hours; 
cool and weigh. 

Gluten Tester. —A simple test for determining the approximate per- 



Fig. 34.— Kkdzik's Farinomktkr showinuthk Parts.— (Bulletin jj, U.S. Dept, of Agriculture.) 


centage of "gluten in flour may be used, based upon the principle that the 
viscosity of dough is a measure of its practical gluten content. The name 
• applied to a gluten tester is farinorheter. 

A convenient form of farinometer devised by Kedzie is shown in the 
accompanying figure. It is patterned somewhat upon the plan of Jago’s 
viscometer. The instrument is shown. in parts in Fig. 34. The instru¬ 
ment as in use is exhibited in Fig. 35. Parts shown in Fig. 34 are as fol¬ 
lows: No. 1 is the stand or support of the garts. No. 2 is the cap of 
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No. i, and discloses the half-inch opening (half closed by the slide) 
through which the dough is forced bv the pressure of the rod No. 4. 
The slide by which this opening is dosed is plainly shown; also the socket 
for holding No. 3. No. 3 is a bras-, 
tube 3 inches high and 1 inch inter¬ 
nal diameter, with a small knob to fit 
into the notched opening in the side 
of the socket seen in No. 2, to hold 
No. 3 firmly in place. No. 4 is a 
steel rod ff inch in diameter and 12 
inches long, with a thin brass cap 1 
inch in diameter, beveled slightly so 
that the front edge fills the barrel of 
No. 3 without friction, and is yet 
dough-tight. Near the top the rod 
is marked into inch spaces. 

In using the farinometer two points 
are considered: 

1. The water-absorbing power of 
a flour, or the percentage of water 
it will take up to form a dough of a 
certain consistency. 

2. The viscosity of such dough, or 
its resistance to change of form under 
a uniform force; t. g., the length of 
time in seconds required to force a 
cylinder of dough 1 inch high through 
a hole one-half inch in diameter under 
the pressure of a vertical steel rod 13 
inches long and weighing 2) pouncls 
avoirdupois. 

Bleaching of Flour.—For¬ 
merly flour was extensively bleached 
for the purpose of making an in¬ 
ferior article resemble a superior 
one. By this means a greater per- 
centage of the flour produced can I* (BuUetin 13. u, s. Dipt, of ai*u*h**<\ 
rated as of first quality. The oxids 

of nitrogen developed by electrical discharges are the principal bleaching 
agents employed, and add to the flour a substance which may be injurious to 
health. Under the Food and Drugs Act the bleaching of flour for interstate 
commerce has practically ceased. 

Adulteration of Flouf.— The adulteration of wheat flour is not prac- 
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deed to any extent in this country. The most common adulteration arises 
‘torn grinding with wheat foreign seeds and other foreign matter, rust, smut, 
etc., which may be present in the grain. Other adulterations are the mixture 
with wheat dour of the starch or flour of maize and other cereais. The 
adulteration with any form of terra alba or white powdered earthy substance 
is exceedingly rare. Although some attempts have been made to introduce 
such adulterations in this country they have not reached any commercial 
success. The adulterations, with the exception of those with white earthy 
powders, are most readily ascertained by microscopic examination for for¬ 
eign matters and other varieties of starch than grow naturally in the wheat. 
Standard.— The United States standard for flour is as follows: 

Flour is the fine, sound product made by bolting wheat meal and contains 
not more than thirteen and one-half (13.5) percent of moisture, not less than 
one and twenty-five hundredths (r.25) jiercent of nitrogen, not more than 
one (1.0) percent of ash, and not more than fifty hundredths (0.50) percent of 
fiber. 

Graham flour. is unbolted wheat meal. 

Whole wheat flour, entire wheat flour, improperly so called, is fine wheat 
meal from which a part of the bran has been removed. ' 

Gluten flour is the product made from flour by the removal of starch, and 
contains not less than five and six-tenths (5.6) percent of nitrogen and not 
more than ten (10) jicrcent of moisture. 

Age of Flour. —The freshly ground flour is most highly esteemed by 
many consumers on account of palatability and freedom from all danger of 
mold and ferments. Older flours are likely to lose flavor, liecome moldy and 
infested with wcavil and other insect pests. The last-named evils are avoided 
by the use of wheat containing no fungus, none of the eggs of the wcavil, 
nor of other insects, and enclosing the freshly ground flour in packages not 
accessible to infection. Even then it is advisable to consume the flour as 
soon as convenient after the milling process. Many manufacturers and 
experts contend that flour is improved bv keeping for a certain length of 
time, and this contention is based on the assumption that the flour assumes 
a lighter color and improves in flavor on keeping. There is of course a 
certain limit to improvements of this kind. 

Substitutes ( for Flour. —Wholesome ingredients are used in part 
instead of flour in bread making, and when that fact is clearly made known 
the admixture of these substances with flour is not considered an adulteration. 
Brtad which is made of an admixture of Indian corn meal with flour or rye 
flour with flour or other cereal products is well liked by many people. Pota¬ 
toes are also used very often in bread making. Acorns, buckwheat, and 
other farinacious and oily substances are also employed. The admixture of 
inert substances with flour merely to increase the bulk and weight of th< 
loaf, even if stated, cannot be regarded as other than an adulteration. 
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In times of famine such admixtures are sometimes made in order to increase 
the size and weight of the loaf. Such substances arc known in times of 
famine as “hunger bread.’’ Finely ground straw, bark, the hulls of nuts, 
etc., are often used for this pur|>ose. These liodios practically have no nutri¬ 
tive value and serve no useful purpose except to deceive the eater resecting 
the quantity of bread he consumes. 


BRKA 1 ). 

The term “ Bread" when used alone is understood in this country to apply 
to bread made from wheat Hour or some form of wheat, if made from 
other cereals a prefix is used to distinguish this fad, as Indian corn bread, 
rye bread, etc. The term bread includes also the materials which are used 
necessarily therewith in the ordinary process of baking. Thus, the term 
bread would apply to a loaf which contains not only the wheat Hour as the 
base and chief part of its mass but also the yeast or other leavening agent 
employed, together with salt, lard, or butler used in its preparation. The 
presence of these bodies, Used in the sense above described, is not regarded 
as an adulteration. The term “bread," however, is not to lie used to include 
those other forms of nutriment made from wheat Hour in which condimental 
substances, cs|iecially sugar, are used to such an extent as to give the domi¬ 
nant taste of the condiment or condiments employed. Thus, the ordinary 
cake of till descriptions, tarts, puddings, and other edible substances made 
largely from wheat flour, but to which the condiment or condiments impart 
a distinct taste, are not included under the term bread. 

In the generic sense the term bread may be used in the largest signification 
to signify food in general. 

Varieties of Bread.— In general all forms of bread may be divided into 
two great classes, leavened and unleavened. By far, the greater qpantilv of 
bread consumed belongs to the former c lass. Unleavened bread is used 
chiefly for certain religious festivals, in the form of biscuits or in certain 
varieties of Indian corn bread such as hoe cake, johnnie cake, etc. Of the 
leavened bread there are two distinct classes, namely, bread which is baked 
and eaten cold and bread which is consumed hot from the oven. Bread 
intended to be consumed cold is generally eaten within twenty-four or forty- 
eight hours from the time of making though some varieties may lie kept for 
an indefinite [ieriod. The use of hot bread is not commended by hygienists 
though it is difficult to see why, when properly made, the consumption of a 
hot roll should be regarded as injurious. The apparent injury which may 
result therefrom is probably due ,to the larger quantity eaten cm account 
of greater payability than is the case with cold bread. That variety of 
bread which is baked so as to present a maximum of crust and made of flout 
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which gives a tough consistency to the loaf is most highly regarded both for 
payability and nutritive purposes. This form of bread is improperly 
called French or Vienna rolls in this country. 

Unleavened bread is particularly advisable for use in emergency rations 
for marching soldiers, in logging camps, etc. This bread is compact, com¬ 
paratively free of moisture and has a high nutritive value. The leavened 
bread may be divided into distinct classes in respect of the leavening agent 
employed. 

Class i is bread in which the leavening agent is yeast. Class 2 is 
bread in which the natural ferments residing in the flour or wheat 
are utilized for the leavening agent as in the making of that variety known 
as salt rising bread. Class 3 includes that form of bread in which the 
leavening is secured by chemical reagents mixed with the dough. Class 4 
includes that variety in which a leavening reagent such as carbon dioxid 
or air is mechanically incor|X>ratcd with the dough during the kneading 
process. * 

Unleavened bread is also divided into several technical forms. The first 
class includes the biscuit of commerce, sometimes incorrectly called crackers, 
and intended to be used soon after preparation. The second class includes 
biscuits which are intended for long storage and transportation. The third 
class includes wafers and other delicate forms of unleavened bread for special 
use. Class 4 is the unleavened loaves which are made most frequently 
from Indian corn meal and intended to be eaten while still hot. Class 5 
includes any miscellaneous unleavened loaves or cakes made in various ways 
and for different purposes. 

In nearly all forms of unleavened bread made from wheat flour the dough 
is thoroughly beaten, and mechanically mixed or kneaded, in order to make 
it lighter in color and more crisp and hard after baking. 

Yeast.r—Bakers’ yeast is one form of the ordinary yeast ferments or a mix¬ 
ture thereof producing alcoholic fermentation under proper conditions. All 
flour contains a certain quantity of sugar which is easily fermented. By 
the action of the yeast upon this sugar carbon dioxid and alcohol are formed. 
The particles of carbon dioxid become entangled in the gluten of the wheat 
flour when it is mixed into a dough and thus make the mass spongy and 
light. When placed in the oven to be baked these minute particles of carbon 
dioxid expand still more and produce additional lightness and sponginess 
( of the loaf. The yeast may be propagated from one mass of dough to another, 
may be used in a moist state or, as is very commonly the case, manufactured 
in large quantities, and sold either moist or more commonly in a partially 
dried and pressed cake. 

Spontaneous Ferments. —All cereals contain ferments of a character to 
produce alcoholic fermentation spontaneously under proper conditions. It 
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is possible even to ferment dough by seed from one loaf to another or by 
developing a spontaneous fermentation. This method is quite a common 
one in the rural districts, and all bread made in this wav is known as s;dt rising 
bread. It may be made according to the following receipt: 

A quarter of a pint of fresh whole milk is slowly heated to near the boiling 
point, but not allowed to boil. This process will sterilize the milk and pre¬ 
vent the development of a too rapid lactic fermentation in the subsequent 
processes. The heated milk is added to a quantity of maize meal sufficient 
to make with the milk a stiff batter, and the whole i- thoroughly mixed. The 
vessel containing the batter is wrapped with p.qier and then with a heavy 
flannel cloth, and kept in a warm place tit a uniform temj>cralurc of about 
blood heat for several hours, until fermentation is fully established and the 
batter assumes a definite sour odor. At this jxiint a teasjxionful of salt is 
stirred into a pint of blood-warm water and into this a sufficient quantity 
of high-grade wheat flour is stirred to make a moderately stiff batter. This 
is thoroughly mixed with the sour mass obtained by the previous fermentation 
and the mixture exposed for from three-fourths to one hour to a blood heat 
as before. If the fermentation has been well conducted the mass will now 
be in a sufficiently active slate to secure a pro|>cr porosity of the loaf. The 
salt rising thus prepared is mixed with a wheat flour dough made with warm 
water in sufficient quantities to make from four to six loaves, the whole mass 
well kneaded, molded into loaves and put aside at a lem]>crature of blood 
heat until the fermentation has proieeded far enough to make the loaf light 
and spongy. The loaf is then baked in the ordinary way. • 

Chemical Aerating Agents. —In this country a very common method 
of aerating bread is practiced, based upon the use of certain chemical reagents 
which when mixed in the dough set free carbon dioxid. These reagents 
are known as baking or yeast jxiwders and are es]>ecial!y prized by reason 
of the fact that it is possible with their aid to prepare in a few r .moments a 
light spongy loaf or roll which woyld require frotp 10 to 24 hours to make 
by the ordinary fermenting w ith yeast. The principal objection to the use 
of baking powder lies in the fact that the residues arising from the chemical 
reaction are necessarily left in the loaf. While these residues may not have 
any specific or poisonous properties they increase the quantity of mineral 
matter in the bread, and this mineral mailer is in the inorganic slate and as 
such does not take any part in the process of nutrition. It can only lie re¬ 
garded as a waste product, burdening’ to that extent, the excretory orgajts 
of the body. 

Constituents of Baking Powder. —The essential constituents of baking 
powder are a carbonate of some kind and an acid reagent capable of de¬ 
composing this carbonate and setting the carfxm dioxid free. The common 
carbonate of a baking powder is bicarbonate of soda. The classification 
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of baking powders rests upon the acid elements which they contain. They 
may be classified as follows: (i) Cream of tartar baking powder, in which the 
acid constituent is cream of tartar which is known chemically as acid potas¬ 
sium tartrate. Other forms of tartaric acid may be used in baking powders 
of this class but they are not common. (2) Phosphate powders, in which 
the acid constituent is phosphoric acid usually in the form of the acid phos¬ 
phate of lime. (3) Alum powders in which the acid constituent is alum or 
some form of aluminium sulfate, usually the basic sulfate of alumina. 

The acid and basic constituents of these powders may be kept in separate 
containers and mixed together at the time of making the dough. A more 
common form is to use them in such a way that until they mix with the dough 
they do not exert any notable effect upon each other. For instance, per¬ 
fectly dry bicarbonate of soda and perfectly dry acid potassium tartrate may 
be mixed together and kept for quite a while without any notable decom¬ 
position of the bicarbonate taking place. 

In order to render any such possible action minimum in its effect it is cus¬ 
tomary to add to the mixture a small quantity of starch, milk sugar, or some 
Other diluent. These materials tend to keep apart the particles of acid and 
base and render it possible to make a mixture of them which may be kept 
for a long while without any notable loss of leavening jxnver. When a cream 
of tartar baking powder is mixed with dough the moisture of the dough grad¬ 
ually dissolves the two ingredients and in this state a chemical reaction occurs 
between them. The carbon dioxid is set free as a gas, commonly known 
as carbonic acid. The mineral substance which results is a tartrate of sodium 
and potassium that is a union of tartaric acid with potash and soda. This 
compound is commonly known under the term of Rochelle salts. If Utere 
be a sufficient quantity of water in the bread to allow the Rochelle salts to 
crystallize in the usual way a portion of the water becomes incorporated with 
the salt. Two tcaspoonsful of a tartrate baking powder leave a residue of 
about 11 grams (165 grains) of crystallized Rochelle salts in the loaf. 

Phosphate Powders. —As has already been said, the acid constituent of 
phosphate powder is chiefly acid phosphate of lime Jn this case the acid 
phosphate of lime decomposes the bicarbonate ol soda with the production 
of carbon dioxid and leaves a residue consisting of a mixture of sodium and 
lime phosphate. If in two teaspoonsful of phosphate powder there are approx¬ 
imately 16 grams (250 grains) there is formed a crystallized residue, about 
an equal weight of phosphate of soda and lime, which is left in the loaf. 

Alum Powders. —Perhaps by far the largest part of baking jxiwders used 
contain alum in some form as the acid constituent. Formerly the common 
substance known as alum or burnt alum was employed but in late years an 
aluminium basic salt known as basic sulfate of aluminium has largely 
succeeded the old form of alum. When the reaction takes place in the dough 
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between these two constituents of alum baking jxiwder there is formed an 
equivalent quantity of sulfate of soda and hydroxid of alumina if the acid 
constituent be basic aluminium sulfate. 

The quantity of residue left in the loaf if two tcaspoonsful of baking powder 
be used is about it grams (165 grains). 

Harmfulness of Baking Powder Residues. —The question of the harm- 
fulness of the residues left by the various forms of baking powder is one which 
has been of much interest to the hygienist and physician, it is not claimed 
in any case that these residues are beneficial. The principal question which 
has been discussed is which of them is the least harmful. This is a question 
which it is not proper to enter into in this manual. It might, however, not 
be out of place to say that the use of ohemiia! reagents for leavening bread 
is not as advisable as the use of the ordinary fermentation. It would lie 
!letter, evidently, if all people used more yeast bread and less baking powder 
rolls. At the same time the utility and comenienee of baking powder tannot 
be denied, and this is a factor which must be taken into consideration in the 
general discussion and final resolution of the question. 

Character of Aiur.t Residues.— Kvcry one is agreed that the substance 
known as alum, namely, the sulfate of alumina in conjunction with another 
mineral or base, stall as soda, potash, or ammonia, is not a desirable con¬ 
stituent of food products. In the manufacture of baking powders containing 
alum an effort is made to so balamc the constituents that when the reaction 
is completed no umlceoni|M>scd alum remains if this condition is secured 
in every instance the materials which remain in the bread are not alum but 
the residues alsive mentioned, consisting of aluminium hydrate, and sulfates 
of soda, potash, or ammonia. 

The residue of chief ini|>orlan<c is the hydroxid or hydrate of alumina, 
which is the form in which the alumina itself should appear when a complete 
reaction like that defined almvc takes place. When the hydroxid of alumina 
is dried and eqietially when ignilect it is converted, into an oxid of alumina 
which is highlv insoluble in water and only slightly soluble in a very dilute 
acid solution. The claim is made by the manufacturer of alum powders 
that the aluminium residue whit It is formed K insoluble in the digestive juices 
and therefore cannot produce any effect usually ascrilied to the soluble salts 
of aluminium, it is important that the conditions which obtain "in the baking 
of bread should tie such as to produce this highly desirable result. The 
temperature of the interior of the loaf dufing baking does not rise much abovf 
that of boiling water, although the exterior tem|ierature, which is sufficient 
to produce the browning of the crust, is very much above that Icmjieralurc. 
It is evident that as long as any. considerable proportion of water remains 
in the loaf it will be difficult to raise the interior of the loaf to the temjiera- 
tuie just mentioned, and if this were done the caramelization would take place 
througnout the whole loaf. Unfortunately, from a scientific point of view 
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;he investigation of this subject has not been always undertaken under con- 
iitions which are wholly beyond criticism. Many of the investigations have 
oeen in the interest of rival baking powder companies, and it is very desirable 
that this matter should be undertaken in a wholly unbiased way and con¬ 
ducted in such a manner as to lead to results which all will accept. Chemical 
and physiological investigations, which have even as a remote object the 
promotion of the sale of one comj>ound and the repression of the sale of 
another, lose at the outset much of that claim ujion the public confidence 
which such investigations made from a purely scientific jwint of view should 
have. 

General Statement. —In respect of the use of chemical leavening agents 
in general it may be said that they introduce an extraneous product into the 
bread which is not likely to promote the health and which, therefore, on 
general principles should be excluded. On the other hand, large experience 
has shown that the consumption of bread made bv these leavening agents 
docs not produce any general effect upon the public health which is noticeable. 
This, it is understood, is not any valid argument in favor of the process. It 
must also be acknowledged that a fermentation of a bread with yeast also intro¬ 
duces extraneous matter into the food, viz., alcohol and congeneric products 
of fermentation, and hence this process may be open to a certain extent to 
the same objection as the one aboce. It is too early yet to formulate definite 
principles either of inclusion or exclusion of these products, and the purpose 
of this manual is secured when the general character and effects thereof are 
briefly outlined. 

Composition of Bread.— Because of the many different methods of bread 
making which are practised it is not possible to give in a chemical form an 
analysis which would do more than represent in general the character of the 
bread in common use. For instance, the quantity of water which is found 
in bread varies greatly and the nature of bread itself must be influenced by 
the character of the flour from which it is made. The flour depends upon the 
quality of the wheat used in its manufacture. Hence the same brand of bread 
prepared in the same way and baked in the same manner must necessarily 
vary in composition from season to season and even from day to day. It 
must be understood also that it is a very common custom in the United States 
to use milk ist the mixing of dough, and thus a food product is introduced 
which of itself is not of constant character. Some bakers use whole milk, 
ojhers skimmed, and others sour milk. 

A very good formula for mixing dough for bread making consists in using 
the following proportions of ingredients mentioned: 

Flour,.j.ooo grams 

Whole milk. 500 '* 

Water. ... .. 650 " 

Salt . 25 " 

Yeast cake. 10 “ 
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When properly leavened and kneaded and baked these quantities of mate¬ 
rials will make a loaf of bread weighing 2750 grams. 

Average Composition oj Bread .—In the following tables are given the average 
composition of bread of different classes. Class 1 is composed of loaves of 
the so-called Vienna or French tyjie; Class 2 consists of what is known as 
home made bread or bread baked at the home and not in the bakcn ; Class 
3 consists of bread made from graham flour; Class 4 consists of bread 
made largely of rye flour; Class 5 is a second collection of home made bread 
which may lie \cry projierly compared with Class 2; Class (> consists of 
bread of miscellaneous origin Imught on the open market. The data gi\en 
represent the mean amqiosition of numbers of samples (Hull, i ;, bureau of 
Chemistry): 
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.1 Typital American J/ ich-grade Vend Bread .--In conjunction with the 
actual analyses given above it is of interest to loinbine as many analytical 
data as tan be conveniently secured for the purpose of determining what 
the average composition of a high-grade typical vea-t bread is. This com¬ 
parison leads to the following composition: 


Moisture,...t 

Protein. 

Kther extra.t. 

Starch and sugar,. 

Filler. 

Ash. 


f. . . tv 00 percent 
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. 4 ° “ 

.... 1.50 “ 


Of the ash mentioned in the alcove analysis.50 percent may be'asc ribed to 
the natural mineral ingredients of dour and 1 ]ier<cm to added salt. 

The chief variations from the typical iomjiosition of bread made from , 
high-grade flour are found in the moisture and ether extract. The moisture 
may rise above 40 percent in breads made of flour rich in ghften or sink 
to 30 percent or under when flour of an inferior gluten content is employed. 
The quantity of ether extract depends chiefly upon the amount of milk which 
is used in the making of bread and the amount of fat employed cither in the 
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bread itself or in greasing the pan in which it is baked. There is great diffi¬ 
culty in extracting a fatty body which has been mixed with a glutinous material 
like flour. The analytical data, therefore, do not represent in the ether extract 
all the fat naturally present in the flour plus that added in the making of 
dough or in baking. 

The quantity of moisture in bread may also l>c determined largely by the 
time of baking and the temperature of the oven. A bread baked for a long 
while at a low temperature will be much drier than a bread baked quickly 
at a high temperature. The high tenqrerature solidifies the exterior of the 
loaf so as to make it difficult for the interior moisture to escape. By quickly 
baking the bread the temperature of the interior does not reach so high a 
temperature as in an oven with a low temperature and a long-continued heat. 

Standard jor Moisture .—The quantity of moisture in bread of standard quality 
in the District of Columbia may not exceed 31 |>crccnt. 

The average temperature of the baking oven is about 240° C. (464° F.). 

Quantity of Sugar in Bread.—The quantity of sugar found in fermented 
bread is always less than that present in the flour, added in milk, or otherwise 
introduced in the preparation of the dough. The sugar disappears largely 
under the influence of the fermentation due to the yeast. 

Quantity of Ash.—The quantity of ash in bread is uniformly higher than 
the content of mineral matter in the flour. This is due to the addition of 
common salt which is uniformly employed in all bread, and in the case of 
bread made from baking powder the retention of the mineral residues in the 
loaf increases to that extent the content of ash. With the exception of the 
ash, the ether extract or fat, the sugar, and the dry material of bread corre¬ 
spond in quantity to the same materials in the flour from which it is mads, 
except the loss due to the caramelization of the crust. 

Acidity of Bread.—The development of the lactic acid ferments is impor¬ 
tant in regard to hygienic conditions and to palatabilitv. Flour contains 
practically no acid in a free state, and.the acidity of bread is itself due to the 
changes which take place in its preparation under the influence of the ferments 
therein. Bread baked in the usual manner after the yeast ferments have ex¬ 
erted their activity shows the presence of acetic acid, lactic acid, and other 
acids and salts. The acidity of bread adds to its palatabilitv and also, doubt¬ 
less, to its 'digestibility. Bread, containing, as it docs, a large percentage of 
protein, Is digested in an acid medium. The natural acidity of bread, 
therefore, must be regarded as beneficial. 

Comparative Nutritive Properties of Indian Corn Bread and Wheat 
Bread. —There is a widespread opinion that the products of Indian com 
are less digestible and less nutritious than those of wheat. This opinion 
amounts to a conviction in most European countries, where the products 
obtained by the milling of Indian corn are not regarded as fit for human 
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food in an unmixed state. The above opinion, it appears, has no justifica¬ 
tion either from the chemical composition of the two bodies or from recorded 
digestive and nutritive exjteriments. 

A study of the analytical data of the whole grain shows that in so far as 
actual nutrition is concerned the maize is fully as nutritious as wheat. In 
res|>cct of its content of fat Indian corn and its direct products easily take 
precedence of all the other cereals, with the exception of hulled oats. In 
round numlters Indian corn'flour or bread made therefrom contains twice 
as much fat or oil as wheat, three times as much as r>e, twice as much as 
barley, and nearly as much as hulled oats. In regard to digestible cartxi- 
hydralcs, that is digestible starch, sugar, dextrin, and liber, Indian corn flour 
possesses a higher content than hulled oats and almost the same content ns 
wheat. In regard to digestible protein Indian corn has nearly the same 
quantity as the other leading cereals, except oats. What it lacks, however, 
in its quantity of protein in so far as nutrition is concerned is more than nude 
up in its excess of fat. 

Comparative Digestibility and Nutrition of Wheat and Indian Com 
from Experiments Made in South Dakota Station, Bulletin 38.— l’igs 
were fed with Indian corn and wheat, or rather the ground Indian corn and 
ground wheat, and it was found that jxiund for jiouml there was a greater 
gain in the case of Indian corn flour than wheat. For too pounds of flour 
fed the average gain with Indian corn was 21.83 pounds and where wheat 
flour was used 20.79 pounds. These experimental data show that in regard 
to nutritive properties Indian corn flour cannot he considered# inferior to 
wheat flour, Indian corn bread is particularly well suited for persons engaged 
in hard manual labor. A ration which is composed largely of Indian corn 
products and oatmeal is found to l>c particularly valuable for those engaged 
in lumlxring, harvesting sugar-cane, etc. 

Indian Corn I'lour Pudding .—Various forms of pudding are .prepared 
from Indian corn flour. Among the most imjxirtaijt is that known in the 
New England States as hasty pudding and in the west and south as mush. 
A simple method of preparing Indian corn pudding, hasty pudding, or mush 
is to stir into water, very slowly, the Indian corn flour in such a way as to 
avoid the formation of lumps. The flour should lx; sifted into the water 
either cold or at boiling temperature and the mixture vigorously stirred mean¬ 
while. By this means a thin, uniform paste is secured which is allowed to 
cook slowly until quite thick in consistent* and until all the starch granules, 
are thoroughly disintegrated. The product is improved by allowing to stand 
for several hours at near the boiling point after the cooking is finished, pro¬ 
vided precautions are taken not to allow the mass to become too solid. This 
product is eaten hot with butter, milk, or cream, or is much prized when allowed 
to cool, cut into thin slices and fried. A very important dish for the children 
18 
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0 1 working people and farmers of the south and wesf is mush and milk, 
namely the product above mentioned eaten with skim miik. This mixture 
forms a palatable and wholesome diet. Various other forms of pudding 
are made into which Indian corn enters to a greater or less degree. 

Composition of Biscuits. —The composition of a biscuit or dry unleavened 
bread does not differ essentially from that of the ordinary bread except in the 
content of moisture. The biscuits are usually baked in thin cakes or loaves 
which become heated throughout and sometimes caramelize throughout a 
large part of their substance. This favors the expulsion of the greater part 
of the moisture which the dough originally contained. The average com¬ 
position of biscuits is shown in the following data: 
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. The above data show that biscuits vary in composition from bread chiefly 
in their content of moisture and fat or oil. The moisture, as is noted, is very 
low, while the quantity of fat which the biscuit contains is from 8 to 10 times 
as great as that contained in flour from which they are made. The salt con¬ 
tent and the mineral ingredients of the biscuit are often higher than in bread 
or flour.. Inasmuch as a large quantity of fat and salt are used commonly 
in the manufacture of biscuits the presence of these bodies cannot in any sense 
be regarded as an adulteration. In’forty-eight samples examined only four 
were free of notable quantities of added fat. In one case over 16 percent 
of fat was found, and as it has been shown that all the fat which is added is 
not extracted by ether it is evident that in this case an amount of fat equal to 
ao percenttof the weight of the flour may have been used. 

It appears, from a study of the composition of biscuits, that it is advisable 
to use them as a relish or delicacy for eating with cheese, etc., in ordinary 
daily life, while they become almost a necessity in some form or other in the 
preparation of emergency rations for marching armies, on shipyard, in logging 
camps, etc. It is not advisable to fcmploy them in the daily diet to the exclu¬ 
sion of bread. Their nutrient contents have, in comparison with bread, 
a lower coefficient of digestibility, due largely to the added fat. 
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Amount of Sugar Lost in Fermentation.— The total quantity of sugar 
ami other carbohydrates lost in fermentation amounts to alwiut 3 |ierocnt 
of the weight of flour used. Sometimes it is much greater and sometimes 
less than this. The nutritive value of the product is diminished in proportion 
to the extent of the loss of sugar. The carbon dioxid produced during fer¬ 
mentation has no food value, and the ahohol is largely lost in the form of 
\apor during the process of baking. AUntl half the loss is due to i.trlxm 
dioxid and half to alcohol. The ahohol, although lost mostly during the 
baking, serves a useful purpose,—in the expansion of the vapor it aids the 
carbon dioxid in making the bread more porous. The hvdroh-i- which 
takes place in baking converts some of the starch to dextrinoid or '.luluroid 
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conditions. It is evident that from (1 Jo S percent of total starch present in 
the flour is changed during the fermentation and leaking into more or less 
soluble forms. 

Texture and Size of Loaves Made from Different Kinds of Flour.— 

The variations in bread and size of loaves made from different kinds of flour 
when the conditions of fermentation and baking are the same depends upon 
the texture and quantity of th- gluten material in the flour. The difference 
in the appearance and size of loaves is shown by a photograph of the cros.- 
sections of three loaves of bread in Tig. 36, 

It is seen that the loaves made from graham flour and entire wheat flour to 
the left in the illustration, are somewhat coarser in structure and are smaller 
in size than the one made from the same quantity of standard patent flour, 
shown to the right. 
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MACARONI. 

The preparation of wheat flour of a high glutenous character and molded 
into Various forms, usually tubes, cylindroids, or fine shreds, is known in the 
trade under various names such as noodles, spaghetti, and macaroni. An 
examination of a number of these bodies shows them to have the following 
average composition: 

Moisture,. 

Protein. 

Ether rxtnu t,. 

Crude fiber,. 

Ash. 

Starch and sugar. 

In the dry substance: 





. ".47 “ 



Ash,. ' . 

.8<> “ 

Stun h anti sugar,. 

Calorics. 

. 85 34 “ 

.4,428 


These bodies, it is seen, do not have a composition very different from that 
of a first-class bread except in their content of moisture and protein. They 
are made from various kinds of wheat, especially hard wheat which forms 
a tenacious gluten product well suited to molding into the different forms 
which these bodies have. Their nutritive value is practically the same as 
that of good wheat bread of the same moisture content. 

Domestic Macaroni. —The introduction of varieties of wheat with the 
properties suitable for making macaroni has been thoroughly exploited by 
the Department of Agriculture. The macaroni wheat grown as a subvariety 
is known botanically as Triticum durum. The durum wheats arc not 
regarded - as of equal value to the ordinary wheats for general milling 
purposes and command a lower price. The French name is Ble dur 
and the German name is Hartwei/.en. The wheat of this subspecies grows 
rather tall, having broad, smooth leaves of a whitish green color and a very 
hard cuticle. The heads are comparatively slight in most varieties, com¬ 
pactly formed, and occasionally very short. All the durum wheat is bearded 
and the beards are exceptionally long. The kernels are hard and glassy, 
often partly translucent. They are generally yellowish while in color, oc- 
• casionally inclined to red, and the grains are generally rather large. In other 
aspects this wheat resembles barley and for this reason in Germany it is often 
called Gerstenwcizen. The general appearance of these wheats both in the 
field and in the individual heads is shown in the accompanying figures. 

Macaroni wheats arc well adapted to semi-arid regions; in fact it may be 
said that they are the product of such an environment rather than adapted 


. 9.66 jiercent 
.12.02 
• -42 

. .56 

. .78 

.77.12 
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to it. For this reason they are wheats which are able to resist continued dry 
weather and high temperature. These wheats do not grow well in acid soils 
but flourish best in an alkaline soil of fine texture and well supplied with 
humus and the necessary plant foods. The largest quantity of macaroni 
wheat is grown in east and south Russia. These wheats have given very 
good results in the semi-arid regions of the United States. The appearance 
of the wheat as it grows in the field is shown in the accompanying plate. 

The domestic macaroni is now made in many fat lories in the United Slates 
and there is a continually increasing demand for the domestic article. 'Flic 
hardiest varieties of w heat are used in the manufacture of this art it le in the 
United States, especially the hard Kansas winter wheat. 

Composition oj Domestic Macaroni .—In the table below is given the mean 
composition of twenty samples of macaroni of domestic origin, made from 
domestic wheat. In the second column I- given the mean composition of 
five samples of impeded macaroni. 

1 )• imi stm I'mtui’ti. Imwmc.n Pituimrr. 


Moisture,. 

10 2" 

i° v 

Fat or ether extract. 


• p) 

Crude fiber,. 

to 

■5J 

Protein,. 

11 61 

>.M 7 

Starch and sugar,. 

;<> y 

70.10 


Preparation oj Flour jor .Uararoni.—'l'hc term Semolina or Semola (Italian) 
or Semoule (French) is usually applied to the flour Used in the manufacture 
of macaroni. In the United States the flour which is used is obtained by 
selecting the hardest wheat and preparing the flour in the P>ual manner. 
In France and Italy the preparation of semolina is accomplished in separate 
mills. The devices for grinding are essentially the same as those for pro¬ 
ducing the livst grade flour, the main difference being that the wheal is 
moistened slightly before grinding and the flour is less fine than ordinary 
baking flour. • 

Evidently very slight changes inalhe method ofimilling would enable the 
ordinary mill to produce a fine grade of mac aroni flour either from the mac aroni 
wheat or from any very hard glutinous wheat grown in the United States. 

Manufacture of Macaroni. — V practiced in the best districts of Italy, 
macaroni is manufactured according to the following method;* 

The durum wheat is ground into semola and sieved to remoVe the starchy 
part of the grains and leave the clear, lij»ht amber, or glutinous part. Three 
or four grades of quality are made, and these depend on the size of the sieyc 
meshes. 

The semola is put into a special ir<yi mixer, shaped like an old-fashioned 
artillery mortar, except that it ii square instead of cylindrical, and furnished 
in the bottom with special screw-shap'd fans with which to stir the paste 
♦Fairchild, U. S. Dept. Agr., Bureau of Plant Industry, Bulletin 25. 
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or dough. Boiling water is added to the semoia and the dough is mixed 
for about seven minutes. The mass is then put on a flat, circular kneading 
board and kneaded by two sharp-edged parallel beams which rise and fall 
as the table turns and press into the dough as they descend. A few minutes 
of kneading are sufficient and the homogeneous dough is then put into the 
cylinder and the piston descends upon the mass, forcing it in strings slowly 
through the perforated plate at the bottom. Fifteen minutes are required 
to convert the gallons of dough into thousands of feet of yellow macaroni. 
The yellow color is produced by the use of saffron or of a coal tar dye of 
which a very small quantity is put into each batch of dough. This is a rep¬ 
rehensible practice. 

As soon as the strings of fresh paste which issue continually from the die 
arc of the proper length they are cut and thrown over a reed pole and carried 
into the sunlight, if the weather is fair, or into sheltered terraces, protected 
by curtains from the rain, if the weather is unfavorable. On bright days 
the strings of mararoni are exposed to the sunlight only two hours. They 
must he dried out only slightly before being cellared for the night in dungeon¬ 
like underground vaults similar to the Bavarian beer cellars. 

For twelve hours or more the poles of macaroni arc kept in these clamp 
places, until the dough has become moist and pliable again and the strings 
have lost the brittleness that the exposure to the sunlight has given them. 
From the cellars the poles arc carried to shaded storehouses open on all sides 
I) the air but not lighted from abme. Here, in great masses of millions of 
strings, they*hang for several (lavs, from eight to twenty being required, 
depending upon the dryness of the atmosphere. According to the statements 
of a manager of a factory this process of drying is necessary to give to the 
brittle paste a horn like toughness and tit it to withstand the rough handling 
to which it will be subjected without breaking into small pieces. 

In all litis simple process the one point at which bacteria might have a 
chance to play a role is jn the first drying, cellaring, and subsequent slow 
drying in the shade. The theory that the water is res[>onsib!c for the flavor 
must rest, it seems to the writer, on other than bacterial grounds, for from 
the appearance of the tank whii li supplied the hot water the inference is easy 
that the water is chalybeate, for the lank was intrusted with iron. 


ROLLS. 

The term rolls is applied to bread, usually leavened with yeast, whether it is 
eaten warm or cold. The term biscuit is generally but improperly used in this 
country for hot bread made with baking powder. The composition of rolls 
varies greatly with their method of preparation. Those made with yeast have 
practically the same composition as ordinary iermented bread, while those 
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made with a baking powder or with exceptionally large additions of milk, 
butter, or lard vary in com|*>sition accordingly. In the making of hot bread 
with baking powder, lard or butter is commonly used to a very large extent 
as "shortening.” These fatty Itodies render the gluten less tenacious, and 
the roll is thus easily broken and is without toughness or elasticity. Owing 
to this irregular use of shortening and of mineral matter, imhiding salt, 
the composition of rolls of commerce is extremely variable. In eleven samples 
of rolls analyzed, for instance, the content of moisture varied front 7 to ^4. 
EvidentIv the sample sold as a roll whii It contained only 7 percent of moisture 
was in point of fait a biscuit and not a roll. The percentage of ether extrait 
in these samples varied from .pi to 7.55. The average mm|>osiiion of the 
eleven samples is as follows: 

Moisture. 

Protein,. 

Ether extract. 

Crude filler,. 

Ash. 

Salt,. 

Starch and sugar,... 

In the dry substance 

Protein. 

Ether extract. 

Crude filler,. 

Ash. 

Salt,. 

Starch and sugar,... 

Calories,. 


. 27 «)8 ]k*h ent 
• 7 I* 

('O 


n<) 


10 46 jMTient 
\ 74 “ 

1 Si “ 

..81 


15 * s 


CAKES. 

Wheat flour is one of the principal lonstitticnts of that 1 i.iss of sweetened 
bread known generally as take, ‘I hr kind and ill.muter of ialye vary so 
greatly that no general statement of ajiv very great wdue i an he made res|K.Tl- 
ing the average composition. In addition to the sugar and flour whiih arc 
used in the manufacture of cake various dawning ingredients or essences 
are employed, and usually excessive quantities of butter or lard for shortening 
purposes. In addition to this, other forms of take are looked in oil after the 
‘dough is made, thus adding an additional quantity of fatty matter to the 
material. Eggs are also a common constituent of takes and these introduce 
into their comjMvsition additional tjuanfities of protein and fat. Baking 
powder is very generally used in this country instead of yeast for the leavening 
of the cake and thus an additional quantity of mineral matter is introduced 
into their composition. 

In the manufacture of sweetened rakes the Hour is mixed with eggs and 
sugar and butter or bird to the proper consistent y with or without the use 
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of milk or cream. The cakes are baked in all kinds of sizes and shapes 
and may l>e eaten plain or in layers separated by a jelly, marmalade, or some 
other preserve. The exterior of the cake is often frosted with a mixture 
consisting of the white of egg beaten up with white sugar. The methods 
of mixing the ingredients of these cakes as well as the method of frosting 
are so various that it would not be possible to undertake any minute descrip¬ 
tion of them. 

For flavoring various materials are employed, either the real article or the 
imitation thereof, such us artificial strawberry, vanilla, etc. The cake or 
sweet cake is a very common dainty whkh is served at dessert. The ordinary 
cane sugar of commerce is the common sweetening matter usually employed 
in the refined state although sometimes yellow sugar is used. Honey is not 
so commonly used as a sweetening agent in this country as it is in European 
countries. 

In the manufacture of one of the common varieties known as ginger cake 
sugar-cane sirup or molasses is a common ingredient. 

An examination of a large number of samples of cake shows the following 
average composition: 


Moisture,. 

Protein,. 

Fuller e\tr.w l,. 

Crude lilier,. 

Ash. 

Salt. 

SuK-ir*.. 

Stan h,. 

In the dry substance: 

Protein. 

Filler evtr.u t. 

Crude liber,. 

Ash. 

Sail. 

Sugar. *. 

Stan h. 

Calories,. 


rr.65 percent 
6 .21) “ 
i).Si “ 

o 50 *' 

0.19 “ 

-4 57 

.40.01 “ 


11.41 
o-57 
1.10 
044 
27.84 

51-5‘> 
4.K05 


A study of the individual data shows extremely wide variations from the 
mean. The ether extract in the moisture samples in some cases amounted to 
over 19 ]>er( f cnt and in the tin* substance to over 24 percent. The moisture 
in one case was over 64 j>ercent while in the dry cake of biscuit character 
•it sinks lielovv 5 {>ercent and in one case below 4 percent. The average 
data, therefore, are to be considered only as a representative of this class of 
bodies and not as a type of any particular variety. 

Adulterations. —It is difficult to speak of adulterations of, a substance of 
the composition of cake. Any wholesome flavoring or sweetening ingredient 
or other wholesome ingredient may be used in the manufacture of a cake 
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of this kind without being an adulterant. From this class of bodies, however, 
there are excluded artificial colors and artificial flavoring essences bearing the 
name of genuine. A yellow cake which does not owe its color to the eggs 
or other normal ingredients employed must Ire regarded as an adulterated 
article, es|tccially if the dye used in producing the yellow is one of the c oal tar 
lives, whether one of the atiilins or a nitrated produtt. The use of imitation 
fruit flavors such as the so tailed strawberry, blackborrv. raspberrv, vanilla, 
etc .is also to be regarded as an adulteration. The adulteration of cakes max 
be regarded as confined partii ularly to these tvvxi classes of articles, assuming 
that all the other ingredients are wholesome and without injurious efl'et ts open 
the digestion. The eggs used in cake making should be fresh and palatable. 
Too often stale storage eggs and eggs broken or preserved with borax 
or formaldehyde and unfit for consumption have been used bv the bakers ol 

t ,1 fit's. 

Mineral coloring matters have sometimes been found in takes and these 
are more objetdeniable by far than the arlilhi.d tolors above mentioned. 
Where molasses from sugar-cane factories is vised in the manufacture of take 
a considerable trace of chloric) of tin or of zinc salts mat be found therein, 
derived from the wash used in the centrifugal when drving sugar crvstals 
or from the process of bleaching the molasses. 'I'liis must be regarded as it 
very serious adulteration and molasses of this kind should never be used in 
the nunufuc lure of cake nor for edible purposes upon the table. Sulfurous 
a * id may also be absorbed during the pro, c-suf bleat Icing the sugar i ane juices. 

It is needless to add that cake with its complex character should be eaten 
I- a relish rather than a diet. There is no hygienic or dietetic objection to 
the mixture of sugar with the flour in the making of ordinary sweetened bread 
Such bread must be regarded as highly nutritious ami as differing from ordi¬ 
nary bread only in a disturbance of the natural food content of the loaf caused 
by the addition of a carbohydrate to the bread Many of the c;»kcs which 
are sold contain so small a ijiianlilx <tf sugar that tliuv ought not to be classed 
v\ ith the sweet c akc. f tut of the w hole number of samples used in the making 
up of the above leverage only four contained so little sugar as to be ineligible 
to bear the name of sweet cake or sweetened bread. 

Breakfast Foods. —A very large variety of cereal preparations are on the 
market under the; general name of breakfast foods. These preparations are 
made directly from the cereals more or less completely ground by subjecting 
them to certain manipulations of a fermentative or culinary character byj 
means of which the preparations arc made ready for immediate consumption 
or at least with only a moderate degree,of additional cooking. The changes 
which take |)lace in the preparation of cereals for breakfast foods are of 
two general characters, namely, those produced by fermentative action 
wdth malt, yeast, or other ferments, and, second, changes produced by heating, 
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either in the moist or dry state. Often both sets of changes arc pr(K j 
in the same product. The general difference, therefore, between a so-caiy 
breakfast food and the raw materia] from which it is made is found t j, { 
conversion of more or less starch into sugar and the change in the composi- 
linn of the material produced by moist heat or dry heat. In the latter case 
the temperature may lie raised so as to cause considerable caramelization. 

Breakfast foods may also contain added condimental substances, such as 
salt, sugar, etc., sometime- u-cd in their preparation. Nearly all the cereals 
nr mixtures of cereals are represented in these prepared foods. Oats probably 
occupy the first rank and the preparations of oatmeal have to a large extent 
in the United States taken the place of home-prepared oatmeal for the break¬ 
fast table. Wheat, barley, and Indian corn are not far behind oats in their 
contributions to the numerous varieties of breakfast foods. 

The particular methods of preparation are usually trade secrets and at any 
rate the description of the extensive tcthnir.il processes would be improper 
in this manual. The serrels, however, are merely methods of manipulation, 
since it is certain that the changes of a chemical nature which take place are 
of the general character or class described above. 

Breakfast foods are usually sold under trade-mark names which mayor may 
not give an indication of their origin or character. Sometimes, in fact, the 
trade name gives a false indication and the use of such trade names must 
be considered as entirely reprehensible. Whenever a name used is descrip¬ 
tive it should be used in a practical sense and not for the purpose of mis¬ 
leading or deceiving. Breakfast foods may represent practically the whole 
grain or the grain with a removal of a proportion of the outer covering or they 
may represent the refined (lour from which all or a considerable proportion 
of the germ and some of the ri< h nitrogenous ingredients have been removed. 

The attempt to give a list of the names which have been applied to break¬ 
fast foods .would consume many pages and be of little value. 

Composition of Breakfast Foods.— In so far as possible the breakfast 
foods noted in the following tables have been arranged in accordance with 
the raw material from which they have been produced and the data given 
represent the average composition of breakfast foods of the classes mentioned 
Individual variations from the average are often very great. 

• 

Class I.—Breakfast foods made from Indian corn products. 

Class II.—Breakfast foods madp from wheat products, 
i Class III.—Breakfast foods made from oat products. 

Class IV.—Breakfast foods made from starch and tapioca. 

Class V.—Breakfast foods made from noodles, spaghetti, and macaroni. 
Class VI.—Breakfast foods made from, barley. 

Class VII.—Breakfast foods of miscellaneous origin, that is consisting of 
those compounds cf raw material not specified. 
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Composition op Breakfast Foods.* 


MoitmiKK. pROTEIUS. 

Cla&s I, Indian Corn Products • 

Prut Perct. 

Ether 

Extract. 

Perct. 

Fiber. 

Perct. 

Ash. 

Peut 

Starc h and Cal ot I ml 
S ec a*. Per Ci nun. 

Petit. 

In the original tulManee, . 

>2*3 

7 92 

0 yi 

0 07 

0 hfi 

7«S> 


In the dry substance,. . . 


90 J 

O Ml 

0.70 

o-75 

9**S7 

4jS 5 

Ct ass II, ll'heat Products: 

In the of initial substance, . 

1008 

12 OI 

t fill 

MS 

> ss 

73 02 


In the dry substance, . . . 


1 * 3** 

J 01 

1 05 

,f> 73 

S 4 00 

440 i 

Cl ass III, Oat Products: 

In the original substance, . 

7 h 6 

is 3 * 

7 4'» 

1 20 

• ?*» 

67 Id 


In the dr> substance, . . . if* 

Class IV, Sfarth and 'Iaptoca f*rodiut< 

S u*> 

» 3 s 

1 -M 

73 20 

4^75 

In the original substance, • 

11 29 

39 

.03 

• It 

.14 

SS.is 


In the dry substance,. . 

Ci ass V, A 'oodles. Spaghetti 

and Mai 

<3 

<n otn 

<4 

•15 

. 1(1 

*W 37 

4«W 

In the original substance, 

9 (j 6 

11 1 >2 

42 

.V- 

1*2 

-s 

77 I 2 


In the dty substance, . . 


J3 >3 

i? 

so 

.ss I* 

4428 

Cl ass VI, Harley Products • 

In the oitgin.ilsubstance. 

10 9 a 

7 so 

Sc) 

ir 

8 f. 

is 


In the dry substance, . • - 

Ci ass VII, Mncellaneous Pi 

oducts 

s v 

1 uc> 

rs 


>><> w 

4344 

In the original subst tin e, 

( > 4* 

11 *l 

> <>S 

99 

1 oh 

7 S «.s 


In the diy substance, . . 


• S'* 

I 12 

1 of 

1 n 

•‘*4 "7 

444 ) 


Remarks on Table of Analyses.— 

I'Am /, Indian Corn Prodmts. —Tin- ;ma lvt i< :tl data show that in the 
breakfast foods made from Indian corn products the perm has been quite 
uniformly removed. The quantity of fiber also shows that the maize Hour 
produced has been very carefully liolted. The ash is almost normal, show¬ 
ing only a small addition, probably of salt. The mean quantity of protein 
is that which would be predicted of an Indian corn product ground by the 
most approved milling process in order to make as white a Ilnur as possible. 
These methods of preparing the Ilnur, although so common, are not to lie 
preferred cither by reason of palatabihty or nutritive pro]KTties of the prod¬ 
ucts. The old-fashioned milling process makes a more palatable and more 
nutritious diet and affords a higher degree of heat and energy. 

The analysis of the Indian corn products show that they are very much 
lower in protein than would be e\|>ectecl from an analysis of the whole kernels. 
The low content of fat in the products is doubtless due to the complete deger¬ 
mination of the grain during the milling and to the further fac t tljat the baking 
and other preparation of the material tend to oc t hide the fat particles, making 
their extraction quite difficult. • 

Class II, Wheat Prodtuls. —The study of wheat products used as break¬ 
fast foods shows that the wheat germ is not removed to any very great extent 
during the preparation of the raw materia]. In fact the quantity of ether 
extract appears somewhat greater than would lie exfiected in pure wheat 
*U. S. Dept. Agr., Bureau of Chemistry, Hull, i c Part lx, p. i 'vis 
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products, and this leads to the supposition that oatmeal or Indian corn must 
t>e mixed with the food product in small quantities, since the.ether extract 
in the case of wheat products is more than three times as great as in the case 
of Indian corn products of a similar character. This is an indication either 
of the use of mechanical methods as stated above or else of the admixture 
of other bodies without mention. There does not appear to have been any 
notable quantity of mineral substance, common salt or otherwise*, added 
during the process of preparation. The quantity of protein in the product 
is that which would be predicted from the composition of wheat flour from 
which the samples are supj>osed to be made. 

Class III, Oat Prodmts.—' I’hc oat products have evidently been made 
without any extensive degermination, as is shown bv the high content of fat 
or oil. The average com|M>sition of oat products shows that genuine oat - 
meal is Used in their preparation and the probability is that little adulteration 
is practiced. The high content of oil and protein produces a corresponding 
depression in the quantity of carbohydrates. The high nutritiu* value of 
the product, both in respect of fat and of proteins, i.s fully illustrated by the 
analytical data obtained. The calories, as will be noticed, are very much 
higher than in the corresponding product from Indian corn, wheat, or in fact 
of any other of the breakfast foods. 

Class IV, Vrodiuh made oj starth andlapiota show, in the analytical data, 
that very high grade starch materials arc* employed in the preparation of 
these bodies. Thu protein, ether extract, fiber, and ash almost disappear. 
As shown inutile data lor the dry substance, more than 99 percent of the' 
whole material consists of carbohydrates, chiefly starch. The calorics are 
correspondingly diminished since starch and sugar have the least heat value 
of anv class of food products, except those of a mineral character. Food" 
of this kind are highly unbalanced, that is, contain a large excess of starch 
and sugar, and are often verv prejudicial to the health of persons whose ability 
to digest starc h and sugar has been lessened by disease. 

C lass l , Noodles, spagllclli, and aunaroni are often used as breakfast food", 
thdugh not by any means so universally as many others in this category. The 
analytical data show that these bodies correspond very well to the material, 
that is to the flour, rich in gluten, from which they are supposed to be made. 
The protein yontent is high, -the ether extract, fiber, and ash low, and the 
• calories corrcs|>oncl to the chemical composition of the material. 

Class 1 1 , Barley Produces. —liarlry products are not very commonly used 
ffs breakfast foods, but the malt used in the preparation of other breakfast 
foods is usually made of barley, since the barley malt has the highest diastatic 
value of any of the cereals. 

Class VII, Miscellaneous breakfast foods are so called l>ecause the character 
of the materials of which they arc made is not known or no statement is made 
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by the manufacturer or dealer concerning them. The analytical data, of 
course, do not lead to any decision regarding the nature of the raw material 
employed. The percentage of protein, however, taken in conjunction with 
the rather low ether extract, indicates that they are probably made chiefly 
from wheat products. 

Much may be said in favor of the use of prepared breakfast foods, for, in 
so far as I know, they are usually palatable, wholesome, and nutritious. There 
are many points which may be urged against their general u-e, chief of which 
is in regard to their cost. There is no cereal now in general use for edible 
purposes which is worth as much as two cents per pound in the markets of 
this country, yet breakfast foods, which are only prepared cereals, are often 
sold for to or 15 cents per pound. This is a high price in comparison with 
the cost of the raw material, but it must not be forgotten that the cost of 
manufacture is to be considered. In the second place the 1 cereal foods are 
undoubted!) best at the moment thee are prepared In less can-full) packed, 
they may become infected with insects of carious kinds, which certainly add 
nothing to their value and detract verc nun li (torn their desirability. In 
moist climates they become infested with mould and even cc it h bacterial 
growths. Inasmuch as necessarily a large pro|mrtion of the prepared ceteab 
remain for an indefinite time unsold, the consumer i- liable at am time to 
come into possession of one of these) detrrioi.tted packages. In the third 
place there is no reason to believe that a prepared bieakfast food is any more 
digestible, nutritious, or favorable to the health of the health)' individual than 
the broken cereal itself proper!) cooked, further than this it may he stated 
that there is no preparation of cereals better than those which are frcslih 
made from the freshly broken or ground grain If, therefore, one has the 
time to properly prepare the fresh grains of the cereals they will he more 
palatable and more nutritious and ecpullv as digestible as am ol the piepared, 
artic Ies. (>n the other hand, there are c.i't s of diseased or disordered digestion 
in which the prepared cereal* will lie more digestible-, hut this is certainly not 
the case in a state of health. There ts reason to believe, therefore*, that the 
demand for prepared cereals ceil! continue, but the old fashioned method < 
preparation of the cereal front the grain will still have its advocates. 

f think it may he said with certainty that the pro|«*r home preparation of a 
cereal as a breakfast food will not cost any more than the original cereal itself, 
and hence the price of this food ought not to he much more than 4 cents per 
pound without counting the added water ii^ it* preparation. 

I believe, therefore, that our |tcuple of limited means can he safelv advised • 
on the score of economy, palatabilily, and nutrition to prepare their own 
cereals for ordinary breakfast purjmscs. . 

Economy in Rutrition.—In the present era of high rost of living the 
question of economy in the food supply is one which is receiving general at- 
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tention. There is no economy, however, in debasing the quality of food or 
diminishing its quantity below the amount required to restore wasted tissue, 
provide for growth and furnish the margin of safety which every well regulated 
organism provides. If the food supply be debased by any sort of manipula¬ 
tion whereby its nutritive properties are impaired, the damage done the body 
is more costly than the money saved in the purchase of the food. If the supply 
of food is diminished below the amount specified alx>ve, the organism has no 
reserve |>ower, and easily falls a prey to infection and disease, the loss in effi¬ 
ciency and the cost of medication far outweighing any diminution in the cost 
of purchasing the foods. Nevertheless there are many matters concerning 
the character of the foods already described which are worth considering 
in this connection, bound for pound the cereals are the cheapest complete 
food on the market. Wheat at a dollar a bushel costs 1.33 cents a pound. 
Eighty percent of wheat is fit for human food, and, in fact, the whole wheat 
properly crushed is believed In many experts to lie the best complete food with 
the |>ossible exception of milk Wheat contains only 1 2 percent of water while 
milk contains K7 percent. Milk with 13 percent of solids costs 5 cents a pound, 
and wheat which contains 8K percent of solids costs 1.33 cents a |K>und. Ten 
cents ex|iended for milk buys 0.27 |ioun<l of nourishment while ten cents ex- 
landed for wheat buys 8.8 |x>unds. 

A |X)und of average meat costs iS cents and is not much over 45 percent 
food, it contains nearly half its weight of water and also much bone and 
cartilage. Ten cents spent for meat buys 0.56 pound, of which less than 
half is food, or, in other words, less than a quarter of a pound of food. More¬ 
over, this meat is not a complete food, lacking the carbohydrate element. 
Milk at ten cents a quart ami meat at 1 <S cents a pound alTord the same amount 
of food, but the milk ration is a complete food and the meat ration is not. 

In this computation the cost of milling the wheat and baking the bread and 
meat has not been included. In the exercise of true economy the wheat should 
be taken to the mill and the entire yield of the mill less the toll, viz , J of the 
whole, lie returned to the consumer. 'Where economy is to be considered 
the preparation and baking of the product shoutd be done at home. In 
such an economical household, the food will be chiefly cereals in the form of 
bread or other appetizing preparations, with milk only for the children, and 
meat, vegetables and fniits in moderation. Many a laboring man would find 
the burden of life greatly lessened by heeding these facts. 

The burden of life is heavy enough for the laliorer who earns scarcely three 
’hundred dollars a year, and he should be taught bow he can best feed his 
family on this sum anil save enough for rent, clothing, and schools. A diet oi 
plain, unprepared cereals will do more for the poor than politics, grammar 
or geography. 
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SUCCULENT VEt UTAH EES. 

The term vegetable a-' applied to food in the broadest 'en^e of the word 
mean-, that class width distinguishes it from animal food. In a narrower 
sense, however, the term vegetable is used to denote a tertain lorm of food 
whit It i.s of a Mtet ulent or jttit v nature. \\ hile i ereals and fruits are vegetables 
in the broadest sense of the word thev are not in the narrow anti tommon 
meaning The term “vegetable” in this station therefore refers to those 
substanies lommonlv known as vegetables upm the market and width arc 
characterized by their high water tontent. On at tmint of this abundante of 
lit|uid or in it e the term su< i ulent is applied to them The t ommon vegetables 
whith are ini lulled in this t lasst onsist of letttit e, spinm h, potatoes, t aulillower, 
beets, ratlishes, turnip', tabbage, green Indian tom. peas, beans, tomatoes, 
yams, etc. These vegetables contain in a flesh state from 70 to ij, pert ent of 
water. Manv of them tan be kept for a length of time without deterioration, 
especially the |»)tato ami beet, ami for a short time tabbage, ratlishes, etc., 
if kept cool anti moist. ()ther kinds of vegetables are not casilv preserved for 
anv length of time e\t ept in t oltl storage, sin It as let tut e, peas, beans, tomatoes, 
ett. If the potato and other start In tubers are kept out of an mint these 
vegetables do not have a very high yiutiitive value, as will be seen by the 
analvscs width follow. They have, however, an important part in the ration 
because of their palatabilily and the effe< I vvhit h thev have u|mn the general 
activity of the alimeitlarv t anal. >r instant e. there is verv little nourishment 
obtained in eating a turnip whit h perhaps is <^ pert ent water, yet its paya¬ 
bility, its eondimental 1 harm ter, ami its general salutary effect u|*.n tligestion 
is such as to make it worth while to pay even a high price in pro|torlit>n to its 
nutriment. For this reason, as well as forlhcir nutritive value, the use of suc- ( 
culent vegetables is to be very highly commended. 

In general, as has been said, these vegetables are eaten in a fresh state or 
after being kept for a considerable.time‘in told storage or otherwise. The 
potato, for instance, can be kept bv properly tovering it in the earth or in 
bins through the winter. Cabbages arc also kept in the same way and many 

19 ’ *li 
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other vegetables without apparent deterioration. These vegetables are often 
desiccated, and in this way can be kept for a much longer period. Unfor¬ 
tunately no method of desiccation has been developed which preserves entirely 
the palatabilily of the vegetable, although its nutrient properties, which are 
perhaps the least important of its properties in many respects, are preserved 
to a certain extent by desiccation. 

We may, however, leave out of consideration the desiccation of fresh vege¬ 
tables. Certain of the vegetables above mentioned naturally become desic¬ 
cated on maturity as in the case of peas and beans, hut then they are removed 
from the category of succulent vegetables. Green Indian corn is also often 
dried, but in this process its palatability is to a certain extent impaired even 
when it is prepared for cooking in such a way as to restore practically all 
of the water which has been lost. Succulent vegetables are eaten either in a 
raw state or after cooking. For instance radishes and vegetables of this 
class are rarely cooked. On the other hand, potatoes, peas, and beans are 
always cooked and practically never eaten raw. Green Indian corn is also 
universally cooked before eating. There are other vegetables which are 
sometimes eaten raw and sometimes cooked, as, for instance, the turnip, 
while on the other hand the beet, which is very sweet and naturally would be 
considered a suitable food for eating in a raw state, is always cooked before 
it is consumed. 

Artichoke (Cynara scolymus ).—This vegetable, while not very gener¬ 
ally grown in the United States, is cult baled to a very extensive degree in 
Europe. The (lower heads and the fleshy base on which they grow are the 
edible portions. 

The Jerusalem artichoke (lleliantlius tubrrosus 1 ..) is a plant of the 
aster family which has edible tubers that form a valuable carbohydrate 
food. The carlcohvdrates which are present in this artichoke do not con¬ 
tain very-much starch. In this, respect they differ from the potato and the 
yam. When the starch of the potato and yam is converted by fermentation or 
otherwise into sugar it forms chiefly dextrose or maltose. On the other hand, 
when the carbohydrates of the artic hoke are converted into sugar they form 
chiefly levulosc. The principal part of the carbohydrate is known as inulin 
or levulan. The artichoke can Ice easily kept cner a long ]>eriod of time, and 
may remaimwithout much detriment in the ground, where the winters are not 
severe, from autumn until spring, \iter harvesting it may be kept for some 
time without tiny very great loss indts food value. 

In the following table arc given the data showing the composition of the 
Jerusalem artichoke, harvested in the autumn: 
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Fall. 

\\ ater . . -o j kti cnt 

Inulin or Icvulm,. .i(MH “ 

Protein,. . 148" 

Kther extra*t,.. . . . .14 " 

Ash,. .... 1 oS ,4 


(.Behreiul, J fur Lan»h\ irislutt, \ol q.\ |». 1 *4, uk>j ) 


The above data show that the artichoke, like the potato, is a food product 
poor in protein and in fat and rich in carlxilivelrate material. In so far as 
known the carbohydrates of artichokes are ecjuallv as digestible and nutri¬ 
tious as those of other tubers. 

Asparagus.—Asparagus (Asparagus officinalis L ) -Frem h, asperge, (ier- 
man, spargcl; Italian, sparagio; Spanish, esparrago is a highly prized 
vegetable and is a native of Kurope. The edible asparagus is the voting, 
fresh, undeveloped shoots taken at an early period of growth. They are 
highly valued when stewed or for use as a salad. There is a number of varie¬ 
ties of asparagus, among which may be mentioned the (*iant Dutc h asparagus, 
the common green asparagus, white (ierinan asparagus, etc. 'Phe.se are 
different in kind only, since they all belong to the same botanical species 
and the variations are produced chiefly bv different methods of t ultivation. 

Composition. 


Water,. 

Ash. 

Protein,. 

Pilur,... 

Sugar, stan !i. « h . 
Fat. 


i) \ <j(i 111 n enJ 
(t 7 

i«t “ 

71 
*■ SS 


Asparagus is composed ehicflv of water, which amounts, in round num¬ 
bers, to 94 percent of its entire weight. Its edible portion is rich in pro¬ 
tein as compared with the beet and many other vegetables. It is some¬ 
what richer also in fat than the beet or the turnip. Its food value. 4s will lie 
seen, is largely of a condimental character. 

The Bean.— Pile bean Iwlongs to the family Fabacea- It is a native 
of America and has been cultivates! from the earliest times There are many 
different varieties of the bean which arc* cultivated in this country. They 
grow' over the whole range of the I’nited States. There are early and late* 
maturing varieties. Beans are used for food both in the fresh Mate, while 
the pods ;ire tender and can be eaten with the immature beans, and also in 
the dry state, in which condition they art- a staple article of food. There 
are many different varieties of beans which, while not always botanically 
identical, are sufficiently so to warrant th<* use of the common name. Two 
general classes, however, may Ik* extinguished, namely, those that groiv in 
small clusters or bundles and those that grow upon vines or tendrils which 
have to be supported. In regard to the kinds of culture to whic h beans are 
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subjected there may be mentioned field beans, which are cultivated over a 
large area, and garden beans, which are cultivated in small gardens for the 
green markets. 

Kidney Pian.~ The kidney bean, or French bean, is a special botanical 
variety (Phaseolus vulgaris L.). It is what is known in French as haricot; 
in German as liohne; Dutch, boon; Italian, faginolo; Spanish, habichuela. 
This variety of bean is commonly called a French bean and is a native of 
South America. It does not seem to have been known before the discovery 
of the American continent and hence is not thought to have grown wild 
in any other part of the world. The kidney bean is not very well suited to 
very high northern latitudes, sim e it is particularly sensitive to the cold, even 
if tlie temperature is not low enough to produce frost. The kidney bean 
is c ultivated over large areas and is also a garden crop. There are early and 
late varieties, so that the season for the kidney bean is a long one. The pods 
of this bean are distinguished by being long and slender, and it is particularly 
valuable for edible purposes while green and is also prized for canning. This 
is true, especially, of that variety which has a tender pod. 

There is another variety of bean in which the pod is tough, and this, 
of course, is not so well suited for eating green, although when verv young, 
even the tough podded bean can be used. There are a great many different 
varieties of kidney beans known, one of which is called the “dwarf kidney 
bean” on account of its growing onlv on low bushes and needing no support 
for the vines In this variety the pods hang in thick dusters, the lower ends 
often touching the ground. 

Puller Penns. There is another large class of beans known as butter 
beans. This varietv is also known as Geneva, or plainpalais, or wax bean. 

Limn Penns The lama bean is also a different botanical species known 
as Phaseolus lunntu.s L. It is ncarlv related to the kidnev bean, being also 
a native of South America. The vine is a verv long one, often reac hing more 
than 10 feet if a proper support be ottered it. 'Flic* common Lima bean is 
one which matures rather late in the season, but it is most highly valued for 
its product, which is eaten shelled. There arc* smaller varieties of this l>ean 
known as the dwarf Lima or small Lima. 

The total number of varieties of beans which are known and cultivated 
is, perhaps 4 , more than 100, but they belong in geneial to the large classes 
specified. 

.Lrrc/^r Composition oj Green . Siring, and Limn Penns. -- 

Lima he.ms 

\G»ter,. (18.46 percent 

. Ash. i.fto “ 

Protein. 7.15 “ 

Crude’ fiU*r, . 1.71 “ 

Carhohvdrates.ao “ 

Fat.69 " 
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String beans: 

Water. 

Ash,.... ■ 

Protein. 

(.'rude Idx*r. 

('arix)hy(irales,. 

Fat,. 


S7 j ; pen ent 
70 

. j jo ** 

1 03 

.7 U “ 

• >7 


The above data art* fur preen Lima beans with the pod removed and lor 
tiring beans including the pod. The latter, it is seen, are composed largely 
of water, containing less than 13 percent of drv matter. Of the dry matter 
almost 20 percent i> protein. The soluble carbolndrates, including the 
starch and sugar, are the most important of the ingredients of the drv 
substance in m> far as actual weight is concerned In the Lima bean the 
protein is more than three times as great as in the suing bean, and the- state h 
and sugar almost three times as much. As a nutrient, therefore, the- lama 
beans are far more valuable than the string beans. These data mav be* 
taken as representative of all varieties of green beans, hulled and unhulled, 
the* Lima beans being tvpes of hulled beans and the string variety being 
the tvpe of beans including the pod. 

Composition oj the Pry Heon - 

Water,. .. . 1 s, Sfi pen ent. 

\sh. “ 

Protein,. . jo 57 “ 

FiIkt. \ s<> 

Sugar, sure li,<ti , ^ jo 

I* at. * <"> “ 


The analyses show that the drv bean is mm li lie her in protein than the 
cereals. 

Beets. All the varieties of edible* beets belong to die* common species 
Held T7 tlgoris' L. French, betterave, (lerntan. Salat Rube, Dutch, Bet 
wort el, Italian, harbabietola; Spanish, remolac ha. 

'Fhe most important of these beets, e< onomic allv. is the varielv ^whie h lias 
been c ultivated for the* purpose* of produc mg sugar. Bv long wars of selec tion 
and improvement the* sugar content of the natural beet, winch is not more 
than front four to six percent, has been brought up to .111 average of about 
14 percent, often reaching much larger quantities. 'I hr sugar beet itself, in 
its earlier stages, makes an excellent vegetable for the* table, being partic ularly 
sweet and palatable. Its tannin content, however, is very high* and before 
cooking, especially, it has quite a bitter taste, at times. This disappears 
in the young beets when they are cooked. The sugar beet has a j>erfectly 
white flesh, inasmuch as the attempt was made in the early j>eriod of < ultiva- 
lion to develop a beet without color in order to produce a white sugar with 
as little trouble as jmssible. On jlie ofher hand the garden beet is usually 
highlv colored, the red beet being especially pri/.ed. The number of varieties 
of beets in cultivation is very great. Among the most imjx>rtant may be 
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mentioned the long blood-red beet, which is the common garden beet, the 
rough-skinned red beet, the pear-shaped beet, the turnip-shaped beet, all ot 
which are of the red color. There is also cultivated for eating purposes a 
beet with yellow flesh, though it is not by any means so common as the red 
garden beet. 

Composition of the Bed. —The following data represents the average com¬ 
position of the red heel used as a vegetable: 




Ash. 

. 1 04 “ 

Protein. 

. 


. 88 “ 

Sugar, stan h, et<. . . 

.7 94 

Fat,. 

.14 


The above data show that the average garden beet has a little less than 1 2 
percent of solid matter and a little more than 88 percent of water. It is 
rather poor in protein, though it is not a vegetable which can be classed as 
being excessively deficient in nitrogenous constituents. Its chief food value, 
however, is in the sugar which it contains, which is more than 7 percent. It 
is quite detic ient in fat. 

Brussels Sprouts. --Brussels sprouts is a variety of cabbage which is 
grown over large areas in different countries and has a deservedly high repu¬ 
tation on the table. The French name is chou de Bruxelles; German, 
Brusseler Sprosscn Kohl; Italian, cavolo a germoglio; Spanish, bretones 
de Bruselas. The composition of Brussels sprouts is practically the same as 
that of cabbage. 

Cabbage. The botanical name of the cabbage is Bras sic a oleracea L. 
and it belongs to the family Brassicacea*. It is a plant which is indigenous 
to both Europe and Asia, and still grows wild in some parts of the European 
continent. It is eaten both raw, in the form of salad, slaw, etc., and cooked 
in various, methods. It is also subjected to a fermentation, producing the 
highly prized dish known as saner kra/it. Its French name is chou caf>us; 
German, Kopfkohl; Italian, cavolo cappuccio; Spanish, col repollo. 

The cabbage is a plant which,as it approaches maturity,has its leaves folded 
upon each other in a solid mass, procluc mg the head. These leaves naturalh 
Income bleached and are extremely crisp and tender. The external, free 
leaves are n'ot prized as a food. The varieties of the cabbage are almost 
legion and are produced by different methods of cultivation. 

Composition. - 


\\ .iter,.. 

Ash. 

Protein, 

Fil)er... 


Stare h, sugar, etc , .. 
Fat,. 


Qo.5.1 percent 
1.40 “ 

2- .W “ 

1.47 “ 

3- 85 “ 

•37 " 
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The above data show that cabbage is conqtosed chiefly of water, amount¬ 
ing to as much as 91 percent of its weight Its principal food constituents 
are starch, sugar, and digestible fiber. Its most valuable food constituent 
is most probably the protein, of which it contains a large projxvrtionate 
quantity. In all its forms cabbage is a wholesome, if not very nutritious, 

dish. 

Carrot. —The botanical name of the carrot is J\ihch* coroto I.. French, 
carotte; German, Mohre; Italian, tarota; Spanish, /.anahoria. 

I his plant is indigenous to Furope. The carrot is naturally a biennial 
plant, though it is often produced in a single season, and esprc ial efforts are 
made to produce quick-growing carrots. This vegetable is much more com 
mon in Kurofte than in the United Mates, and when grown here at all it is 
used chiefly in soups and often for cattle food. There is a large* number of 
varieties of carrots, but practical!) all belong to the same botanical >jH*cies. 
Fbe flesh is often of a vellovv tint, though blood ml «at rots ate - grown and 
highly prized. 


Composition. 


Water. 

NS | 

\-h. 

1 02 

Protein,. 


F il>cr. 

1 j 7 

Stare h, su - ir. < n , 

7 V' 

Fat. 



It is seen front the above data that the- 1 arrot lias almost exactly the compo¬ 
sition of the garden beet. Its principal f*»- *< 1 value- is in the sugar and Other 
carbohvdrates which it contains. It also ha- a notable* proportion of protein 
and has almost 12 jwreent of solid matter 
Cauliflower. —Cauliflower is a vaiietv of cabbage the edible portion of 
which is the extraordinarily modified and thickened flower < luster. It is more 
lender and delicate in its ,stru« ture than the* common cabbage. The Trent It 
nameischoufleur; German, Hlumei^voltl; Italian, tjvolfiore; Spanish,coliflor. 

It is highly prized when prepared for the table with a sauce. It is a dish 
which is much more common in F.uro|x* than in this country, where it is not 
appreciated as it should be. There i- .1 large numljcr of varieties produced, 
chiefly by the different methods of cultivation and the effect of environment 
in which they are grown. ' 

Composition .— 

Water,. . oo 82 jieicrnt 

Ash,. . . 81 

Protean. . .. 1 <>2 “ 

I-iber,.. . t 02 “ 

Sugar, starch, et<..•. .4 94 

Fat. . .70 

The cauliflower Is very cltrsc to the cabbage in < omjx»ition,having; however, 
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a slightly larger proportion of digestible carbohydrates and a much larger 
proportion of fat. Its dietetic value, however, is not notably different from 
that of the cabbage. 

Celery .—One of the most important vegetables upon the tabic in this 
country is celery. The botanical name of celery is A pi urn graveolen s L. The 
French, name is celeri; German, Sellcrie; Italian, sedano; Spanish, apio. 

Celery is indigenous to Kurof>e. It is eaten in its young state, and is most 
valued when the stalks are bleat hed. This is accomplished by hilling up 
the earth around them or protecting them from the light by boards or other¬ 
wise. Kept in the dark in this wav the green color fades and the stalks be¬ 
come more crisp and brittle. There are several kinds of celery grown, 
but these are chiefly due to the different methods of cultivation. Celery 
is not only eaten raw but also stewed and is a common constituent of soup. 
Celery seeds are supj>osed to haw not only a condimental but a medicinal 
\alue. 

Chicory.—'The botanical name of chicory is Cichorium itilybus L. In 
French it is called chicoree samage; German, wilde or bittere Chichoriej 
Italian, cicoria selvatica; Spanish, achicoria amarga o agreste. 

The wild chicory is used chiefly, own in its cultivated state, for salad 
purposes, the roots not being of any \alue on account of their smallness. The 
chicory, however, develops under cultivation a large root like the carrot or 
turnip, and this variety of chicory is used chicily on account of the roots, 
which, when they are roasted properly, are highly prized as a substitute for 
coffee. I he common wild chicory has been used from time immemorial 
as a salad. I he leaves have rather a bitter taste and arc more highly prized 
for salad purposes when mixed with lettuce or other leaves which have a less 
pronounced flavor. The \ariety of chicory of which the roots are used as 
a substitute for coffee is known as “Brunswick chicory,” or Magdeburg 
large-rooted chicory. 

Composition oj the Root.--- 


Water. 

Ash,. 

Sugars,. 

Inulin,. 

Fiber,. 

Protein jnd undetermined. 


70.20 percent 
1.11 “ 

.bo “ 

14.00 “ 

1.20 “ 

3 50 “ 


Starch does not ap|>ear to be among the carbohydrates in chicory but 
inulin takes its place. In this resjnvt chicory resembles the artichoke in 
its composition. 

Roasted Chicory .—When chicory i> used as a substitute for coffee or as 
a substance added to coffee it is roasted, and its composition is thus materially 
changed, as is represented by the following data: 
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Moisture,. 

Ash. 

Sugar,. 

Inulin,. 

Filler,. 

Caramel and undetermined. 


ij.j jKTcent 
5.0 

1 .-.4 “ 


» 1 
0 t) 


From the data of the abo\e analvsis the inulin does not apjwar to have 
been very largely converted into levultM* by roasting, but rather into the in¬ 
soluble carbohydrate matter. Whether or not, therefore, the inulin exists in 
the large proportion given in the analvsis »»f the fresh chicory is a nutter of 
some doubt. 

Cranberry.—The 1 ranberry is grown extensive!) in the swampv gtoundsof 
the northern part of the I'nited States, espniallv in New Fngland, New Jersey, 
and Wisconsin. It is a red, hard berrv, not at all pleas.nit to the taste in its 
fresh .state, very acid, but great!) valued during the autumn and winter months 
when stewed with sugar and served as a suite, especially with turkey. Its 
chief use, in fact, is to eat with turkev or chic ken. The t ranberry is a fruit 
which conlains natural!) a small quantitv of ben/oio acid. 

Composition .— 


Water. 

Solids. 

Soluble solids,. 

At uiitv. 

(Measured as grams of sulfuric 


. . .86 m | *1 rn nt 

. 1 \ <>o " 

• • X 4 ? “ 

. . 1 <)*S “ 


■K id j»« r ic-o gram'- of material.) 


Cress.—'Fhe botanical name of tress j\ Lrpidium sativum L. French, 
cresson alenois; German, Gartcn-Kresse; Italian, agretto; Spanish, max- 
tuerzo. 

It is a plant which is indigenous to Persia. It grows in this country in 
moist gardens and partic ularly in the warmer parts of the country. 'Fhe real 
water cress belongs to a different species, its botanical name being Korija 
nasturtium. It grows only in water, in which it differs from the preceding 
variety. It is highly prized as an aromatic flavoring material and for table use. 
There are very many varieties in cultivation. 

Cucumbers.—'Fhe botanical name of cucumber is Cuatmis sativus L. 
French, concombrc; (lerman, Gurke; Italian, cetriulo; Spanish, cohombro. 
. The cucumber is indigenous to Fast India, but is now cultivated in all coun¬ 
tries. It is a plant which develops vines which often run to great distances. 
The cucuml>er is used almost exclusively i#i its green state, and the very young 
cucuml>ers arc most highly prized for making pic kies, though all sizes arc useef 
for that purpose, from the very smallest It* the giant variety. 'Fhe numlier of 
varieties cultivated is extremely great.* The variety known as the gherkin 
is highly prized for pickling. 
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Composition oj the Cucumber .— 

Water,. 

Ash,. 

Protein,. 

Fiber,. 

Starch, sugar, eh .. 

Fat,. 


95.90 percent 
.46 
.81 
.69 

1.83 

.22 


The above data show that the cucumber is not much more than solid water, 
there being just enough of other material to give it a flavor and consistence. 

Egg Plant.— Another vegetable which is highly prized for the table is the egg 
plant, Solatium melon genu L. French, aubergine; German, Kierpflanze; 
Italian, petronciano; Spanish, berengena. 

The egg plant is indigenous to India. Its name is derived from the shape of 
some of its varieties, though many of them have teased to resemble the egg in 
appearance. There is a large number of varieties, but the one which is known 
as the white egg plant looks more like an egg both in shape and color than most 
of the others. 

Com position .— 

Water.92.93 percent 

Ash,.50 44 

Protein,. .. . 1.15 44 

Filler. 77 “ 

Start h, sugar, et<. 4.34 “ 

Fat,. 31 “ 

The egg plant is a highly succulent vegetable containing only a little more 
than 7 percent of solid matter, and this is chiefly sugar, starch, and other 
d i gest i bio ca rbohvd ra t es. 

Garlic. —The botanical name of garlic is Allium sativum L. French, ail 
ordinaire; German, Gewbhnlic her Knoblauch; Italian, aglio; Spanish, a jo 
vulgar. 

This highly prized aromatic \egctable is indigenous to southern Europe. It 
is a perennial plant, and the edible bulbous portion grows chiefly underground. 
This part is used for spicing food. It is eaten in large quantities by the Latin 
nations of southern Europe, and is employed throughout the world as a season¬ 
ing or flavoring for many dishes. \\ hen eaten in excess it makes the breath ex¬ 
tremely disagreeable, as can be witnessed by all who have traveled in the Latin 
countries of Jutrojie and even among the South Germans. Garlic is not eaten to 
any extent by our native citizens, but is used by our first-class cooks exten¬ 
sively as a seasoning. A little of it vs know n to go a great way. Its composi¬ 
tion is very much like that of the onion. A wild garlic grows in the United 
States over wide areas. It is often eaten by cows, and it imparts to the milk 
a very disagreeable flavor and smell. 

Gourds.—Gourds themselves are not very much used for edible purposes, 
but the varieties which include all the species of pumpkin and squash belong 
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to the important vegetable foods in the United States. The most important 
member of this family is the pumpkin, Citeurhita pepo I,., which grows often 
to an enormous size and has a beautiful yellow color. The French name for 
the pumpkin is pot iron; German, Kurbiss; Italian, zucca; Spanish, calabaza 
totanera. 

The pumpkin of California, especially, is noted for its gigantic proportions. 
The pumpkin is used very extensively in New F.ngl.md, as well as other parts of 
the country, for making pies, and is also used as a sauce The pumpkin is not 
eaten raw. As a cattle food it is highly prized in all parts of the country, and 
when fed to mikh tows it imparts to the butter, e\en in the winter, a delicate 
amber tint. 

Composition oj the Flesh oj the 1 ’itmpkin - 


Water,. 

Ash. 

Protein. 

Kilx-r. 

Sugar, vtan h, < t« . 
Fat. 


... ii;tq |k n i nt 
.{17 

(ji “ 

•<>S “ 


It is seen that the flesh of the pumpkin is essentially a watery food, the thief 
ingredient of the solid matter being sugar. Its value, therefore, as a food is 
morecondimental than nutritive. 

Horse-radish. —The botanical name of horseradish is C01 lileiirin armo- 
racia L. Freni h, raifort sauvage; German, Meerrettig; Italian, rafano; 
Spanish, taramago. 

The horse-radish is prized as one of the principal mndimental vegetable 
substances in nimmun use in the United States It is partn ularlv used with 
oysters and other foods of similar 1 haraiter and as a sauc e or spice in a salad. 
It is indigenous to Furope, but is now cultivated everywhere. There are 
many varieties, but they are all 1 harac teri/ed by a sharp, pungent taste and 
odor. 

Adulteration oj Horse-radish— Other vegetable substances, as, for instance, 
the more highly spited aromatic turnips, are oftfti substituted for horse¬ 
radish. 

Horse-radish is often prepared by pro|«-r grinding mixed with vinegar 
and sold in sealed bottles. There is no objei turn to this practice provided the 
samples are not kept too long. When convenient, however, i; is better to 
purchase the plant and grate it immediately before using. 

Kale. — Kale is a V ariclv of cabbage vvUic It is somewhat different Ixitanii ally 
from the common cabbage. This form of c abbage does not make a firm heaef, 
but grows onlv with free leaves. It is es|ie< iallv adapted for use in much the 
same manner as the common substances known by the housewife as greens. 
It is a hardv plant and grows well even in cold climates. There are a great 
many varieties of kale, and thecom|Ki.sition is prat tic ally that of the cabbage. 
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Leek.—The leek is of the same variety of plant as the garlic. Its botanical 
name is Allium porrum L. French, po/reau; German, Lauch; Italian, porro; 
Spanish, pucrro. 

The leek is thought to be indigenous to Switzerland, though this is not quite 
certain. It is < losely related to the garlic and onion and is valued for the same 
purposes, namely, its highly aromatic condimental character. 

Lettuce. -Among the most valued of the succulent vegetables is the lettuce. 
Its botanical name is Factual saliva I,. Freni h, laituc cultivtfc; German, Lat- 
tich; Italian, lattuga; Spanish, lechuga. 

Lett ui e is thought to be indigenous to India or Central Asia. It has been cul¬ 
tivated, however, for so long that its origin is a matter of doubt. There i- a 
legion of varieties of lettuce, but they all have essentially the same character¬ 
istics and have little food value. Lettuce is now found practically throughout 
the whole year in all civilized < outlines, being grown under glass in winter so as 
to furnish a continuous supply for the markets throughout the year. It is used 
chiefly as salad, and among the varieties which are most highly prized for this 
purpose are the cabbage lettuce and the variety known as Romainc. The 
Romainc is distinguished from the common lettuce by the shape of the leaves, 
which arc much longer and narrower than those of ordinary lettuce. The Ro¬ 
mainc lettuce is more highly prized by most connoisseurs as being more tender 
and brittle than the first variety. 

Composition.— 

Water,-- .. . .i) t.()8 pern nt 

Ash. . . . ] 6 l " 

Protein. .... 1 41 " 

Filler,. . .^4 " 

Sugar, stare h, fit , ... ... . a.iS " 

fat. ..!» - 

The data show that lettuce is a liighlv succulent vegetable. Its chief food 
constituents are protein and sugar. Its real value as a food is not shown bv 
chemical analysis because it consists in a delicate, aromatic flavor which is not 
revealed by the crucible.' 

Melons. —There are two kinds of melons eaten in the United States,—the 
first the watermelon, and the second the cantaloupe or muskmclon. In Kuropc 
the principal melon whit h is used is one having deep yellow flesh resembling the 
color of a pumpkin and known as the French melon. The botanical name is 
' Cucitmis melo L. French, melon; German, Mclone; Italian, juipone; 
S|«nish, melon. *■ 

‘ The French melon is indigenous to Asia, hut only the cultivated varieties arc 
known now. The flesh is very sweet and is, as has already been said, 
usually of a deep yellow color, though there are many different varieties. 

Cantaloupe.— This is a general name given to the melons of the French type 
or varieties thereof growing in the United States. It is supposed to have had its 
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origin in Italy, though there is some doubt on the subject. The cantaloup is 
of various sizes and sha|>es and various degrees of sweetness. In the United 
States the variety grown at Rocky Ford, Colorado, is noted for its sweetness 
and general payability. Fortius reason many melons not grown at Roikv 
Ford are improperly sold under that name. There are a great many varieties 
of ranteloupes. Generally the flesh of the cantaloupe is a greenish yellow 
instead of yellow. The muskmelon b ipiite like the < anlaloupe in ap|>earanre 
and flavor. 

ANALYSIS OK Tt'U'1- OK Ml'SkMKI.OYS, 

From Kind of M1 ion 


Sums No 

U»i\ 

Niir.k.in 

An 


Hum < ini. 






So.AW 



l*« rt«lit 

hronl 

IN runt 

IVntifl 

4»<;. - . 

11 5 

1 on 

l -M 

> «><) 

.t 07 

5St, • . 

X l 

niS 

0 fif) 

•’ »7 


5 S 7 . 

5 0 

■>A1 

0 17 

•’ -’S 

- 

Ml,. 

in < 

1 

O 0* 


.t 

\'.r.igc. 

s s 

oS? 

0 X I 

* k 7 

A 5 J 

J> 11 

1 OF 1 1)1 HI 1 

1‘oiMIoN 

OF Mil ov 



Sc Rifs No 

Unix 

Nun- 1 s 

\ — II 


kUHUN*. 






Si '.aw 



1’irui.l 

l'i n 1 hi 

!’« n < nl 

I'r runt 

e»v . ... 

1 2 0 

1 ; ' 

1 in 

(1 ( n) 

2 SS 

-a n • 

■S ; 

.Q<»l 

c< .S; 

1 -><» 

2 47 

^S;. 

; s 

•* t % 

< qn 

.• -•() 

•’ S7 

. 

1 1 A 

' \\ 

" 'lx 

A l«) 


Meragc*. 

<)<> | 

1 '»i 

. 1 SS 

1 7x 

<51 

Watermelons. -ThS 

- an entirch 

diftcrent 

x aric t \ from the I Vnt h melon 

or cant.iloii|H‘. Its botanical name* 

- ('Until 

n ti[rnl/ns 

1.. Freiit b, melon 


d’eau; (iermati, \\a—er-Melnm*; Italian, texomero, Spanish, s«tndiu. 

The watermelon is -aid to be indugenous to Afric a. It is grown extensively 
in the United State-., especially in the southern part, it is a field (Top of ton- 
siderable imj>ortanc e, e-|>ecially in the -tale of (ieorgia. The watermelon 
grows best on a sandy soil, though it require- it to be well fertilized. 'Phe vines, 
when they reach their full growth, cover the entire field. I he melons often 
grow to a very large si/e,—sjietimens weighing from 50 to 60 jxiunds l>eing not 
unusual. The average si/.e, however, i- mu<h less than that. The (Ieorgia 
melon is somewhat oval in shaj**, reaching generally from a foot to eighteen 
inches in length and from a foeft to fifteen inc hes in diameter. The fiesh is 
generally red and the seeds usually black. The watermelon is in the market 
from early summer until the late autumn. It bears shipping quite well, 
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and is sent usually in box cars without crating, and, if kept at a low tempera¬ 
ture, will remain palatable for many days or even weeks. The fresh ripe melon, 
however, is far superior in quality to any that are harvested partly green and 
kept for a long time. About forty or fifty varieties of watermelons grow in the 
United States. 

Composition of Melons .—The following data show the composition of the 
flesh of the muskmelon and the watermelon: 


Musk, melon: 

Water,. 

Ash,. 

Protein,. 

Fiber. 

Starch, sugar, eti 
Fat,. 

Watermelon: 

Water,. 

Ash,. 

Protein,. 

Fiber,. 

Starch, sugar, vU 
Fat,. 


80.50 pen ent 
.to “ 

.to “ 

.92 44 

8.20 44 

.18 44 


<ji 87 percent 
•V “ 

.40 44 

55 “ 

6 f>5 44 

. .20 44 


The above data slum that the edible portion of the muskmelon contains more 
nutrient matter than that of the watermelon, the difference being chiefly in the 
content of water and carbohydrates. 

Okra— The F ranch name for okra is gombo; Italian, ibis<o; Spanish, 
gombo. 

Okra is a vegetable grown very largely in the United States and especially 
valued for use in soup making. For this purjiose the young seed-vessels are 
employed. The seed pods of the okra are long, tajiering, and rigid by reason 
of quite sharp angles. The okra is often known as gombo or gumbo. 

Composition .— 


Water,. 

Ash,. 

Protein. 

Fiber. 

Starch, sugar, etc 
Fat,. 


87 41 pen ent 
•74 “ 

I-to " 
M* “ 


6 04 
.40 


Onion. —TJie botanical name of the onion is Allium ccpa 1 ,. The French 
* name isognon; German, Zwielicl; Italian, cipolla; Spanish, cebolla. 

The onion is a plant which is valued for edible purposes throughout the 
whole world. It is sup{>osed to have been indigenous to Asia, but its exact 
origin is not known with certainty. Both the pulp and the part of the stem 
immediately attached thereto are edible. In fact in very young plants the 
whole plant is edible. Its highly aromatic character and flavor rather than 
its nutritive qualities give it its chief value. The onion is eaten both raw and in 
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various cooked forms. Cooking the onion, especially boiling, expels a large 
part of its most pungent character, so that the cooked onion does not manifest 
itself so unpleasantly in the breath when eaten as is the case with the raw onion. 
The onion is also very commonly eaten in this country fried, especially 
with beefsteak. The variety of onions cultivated is legion, but they tire 
due rather to different methods of cultivation, etc., than to Urtanical char¬ 
acter. 

Composition .— 


Water, . 

Ash,. 

Protein,. 

Fiber,. 

Sugar, start h,«tt 
Fat,. 


S; 55 jwrirnt 
•57 

i 40 “ 

.(H) “ 


o 5t 
. 2 (> 


The onion, it is seen, is rather |xx>r in protein but rich in sugar and allied 
iiodios. 

Parsnips.— The botanical name of the parsnip is I’aslinara saliva L. 
I*rench, panais; German, Pastinake; Italian, jxistinaca; Sjianixh, ehirivia. 

The parsnip is nearly related to the carrot in its ap|>earancc and also its prop- 
erties. The root is usually long and straight and gradually tapering. It, how¬ 
ever, often has other sha]>es, as is the case with the carrot and beet. 

Composition .— 

Ho ^4 jM-r< ent 

i o* “ 

i <5 " 

51 “ 

|(>CM) “ 

.(>(> “ 


Water,. 

Ash,. 

Protein. 

Filler,. 

Sugar, M.ir» h,»t( , 
Fat. 


The above data show that the parsnip is not mm h ri< her in nutrients than 
most of the roots grown, except in sugar and stare h content. The large 
quantity of carbohydrates gives it its chief food value. These carbohydrates 
are not by any means all sugar and starch, but im lude a very considerable pro¬ 
portion of cellulose which is more or lt*vs digestible. * 

Peas. —The Ixitanical name of the [tea plant is Visum sativum I,. French 
pois; German, Erbsc; Italian, pisello; Spanish, guisante. 

The pea is quite as highly valued for tabic use as the Icean, and, |>erhaj>s, is 
almost as extensively cultivated. The |>ea, however, is not usually jaten in the 
pod. It is probably indigenous to Central Euro|x', but has lx.vn so long culti¬ 
vated that an exact history of its original distribution is not known. There, 
are many different varieties of the ]>ea, but the one most highly prized is a small 
and very sweet pea. The larger variety does not have the palatability and 
other highly prized edible qualities that distinguish the smaller variety. The 
pea is found in the markets of the ('nited States throughout the whole year, 
being grown under cover in the winter time. It Incomes an abundant crop 
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from early in the spring until very late in the autumn. Immense quantities 
of peas are preserved by canning, and in this condition they retain their edible 
properties almost without impairment throughout the entire winter. The pea 
is valued as a food in many forms. 


Composition .— 

\\’Arr». 

IVr< pm 

Asll. 

Pen cut 

pRirTKIN. I IBf*. 

Percent. Permit 

Stari H, 

Si oar, mi . 

Pert ent 

Pat. 

Pm ent. 

Cirt'cn |H‘a . 


.78 

8*7 '<>) 

l } *0 

•40 

Drv jh’.i, . 

- 12 62 

3-»* 

27 04 7 , ()0 

5' 75 

1 5* 


The above data show that the |>ea is a markedly nitrogenous food, especially 
the dry [tea. liven in the green pea nearly four |)cr<cnt of its weight is protein. 

A comparison of the (onqxisition of the pea with that of the bean shows that 
the pea is even more nitrogenous in character than the bean. 

Potatoes. —One of the most inqxcrtant vegetables as well us food prod¬ 
ucts in general is that class of products to which the name |x>tato is given. 
The term strictly should apply only to that (lass known as white or Irish 
potato (,Solatium tuberosum I.,). The potato, as indicated bv the name, belongs 
to a family of plants which is considered poisonous, but in the i ultivated var¬ 
iety the poisonous principle has been practically eliminated. The potato 

belongs, essentially, to the starchy group of ..Is. Jf we assume, which is 

very nearly correct, that the average content of water in different varieties 
of potatoes at the time they are most suitable for edible purposes is So |>er- 
cent, it is found that at least three-fourths of the remaining solid dry matter 
is starch. '1 he potato contains a trace of sugar and notable quantities of 
other carbohydrates than starch and sugar, namely, liber. It also contains 
a very small proportion of nitrogen and mineral matter. 

The potato is grown chiellv in teni|>or.ite climates. It nourishes particu¬ 
larly well in the northern part of Europe, in England, Scotland, and Ireland, 
and in the northern portion of the I'nitcd States. The northern part of 
Maine, especially, is noted for the production of potatoes of high edible quali¬ 
ties. It grows very well also in the southern part of the United States. The 
I*'ti‘t» m: >y l>e produced from seed, but that method of propagation has 
long since ceased to be practiced for agricultural purpose*. The jxitatoes 
of commerce are produced from the eves of the tubers. The best results 
in the growth of jeotatoe* are secured in the loose somewhat sandy soil into 
which the roots of the plant can easily penetrate and which gives way readily 
to make place for the growing tuber. Hard, clay soils are ur,suited to the 
growth of this vegetable. Ihe planting is accomplished in the early spring 
after a thorough preparation of the seed bed by plowing to the usual depth, 
often subsoiling and reduc ing the surface of the soil to the proper tilth. The 
cuttings of potatoes or the whole potatoes are planted in rows to a depth of 
two or three inches, where they may sprout and’even reach the surface at 




POTATOES. 


3 89 


a temperature which at times may fall Mow the frost point on the surface 
of the soil. The leaf of the potato, when it has once appeared aliove the sur¬ 
face of the soil, i» very susceptible to the action of frost. If killed at an early 
stage it may grow again without replanting. The jiotato is a crop which 
the farmer may plant early in the spring. There are other varieties which 
arc planted later, even in the middle of slimmer, and produce good results. 
The planting season may continue over a ]x*riod of two or three months. 
During the growth of the crop by the cultivation of the soil the surface is 
kept in gixxl tilth, the weeds and gras- prevented from growing, and the soil 
gradually drawn up around the growing tubers with the hoc or plow in the 
form of ridges. This heaping up of the soil lends to promote the dcvrlop- 
menl of the tubers, affording them a loo-e and more abundant bedding and 
a greater supply of plant food. 

The greatest enemies to width the potato crop i- obnoxious are found in 
the various forms of the jKitato bug (UoryphoM <lr<rmiiimit<i), which feed upon 
their leaves. To prevent the ravages of the-e insists it betomes nctessary 
to dust over the leaves of the growing plant' some piwerful insecticide which 
will destroy the life of the insetts feeding upon them. The atlivc ingredient 
of these insecticides is usually arsenic, fortunately the growing tuber does 
not absorb, so far as known, non traces of arsenic, or at least not more than 
the merest trate, width may lie used for in-cstirid.d purpisc-. It is quite 
impossible in most localities to secure a 1 top of pit.iloes without such treat¬ 
ment. The alternative is a constant in-pei lion of the growing plant and the 
removal and killing of the bugs as the) apjawr, but this is only practicable 
over very small areas as its general application would increase the tost of 
the product beyond the reach of the axer.tge consumer. 

Yield .—Potatoes are produced in own -late and territory of the United 
States. The statistics for the tear ended December 31, iqoq, show that the 
total area devoted to jmtatoex in the l mlcd States is .PSUSi 000 acres. J he 
largest area in anv one State* is found in New \ ork, namely, 4.38,000 acres, 
and the smallest area, aside from Annina, not rc|Kirted, is found in New 
Mexico, namely, tooo acres. The yield of | Kit aloes for the year is given as 
376,537,000 bushels, the average yield |-er acre for the country being 107 
bushels. The largest total yield was in New Vork, the largest yield per acre 
being reported from Maine, 256 bushels, while the smallest yields arc found 
in some of the southern States. The average price per bushel for the whole 
country at the farm is 53 3 1 ents, and the total farm value of the crop $206,545,- , 
000. Generally potatoes command higher prices in some of the southern 
States, while the lower prices are found in Maine and the c entral west. The 
weight of a bushel of potatoes is 60 jxiunds. As the average amount of 
fermentable matter in potatoes grown in the United States is 20 jiercenl. 


30 



VEGETABLES. CONDIMENTS, fRUITS. 


290 

the total weight of fermentable matter in a bushel ot potatoes is 12 pounds, 
which would yield approximately 6 pounds or 3.6 quarts of alcohol. 

Composition.—Starch content: The quantity of starch in American grown 
potatoes varies from 15 to 20 percent. Probably 18 percent might be stated 
as the general average of the best grades of potatoes. In this connection it 
must Itc remembered that at the present time potatoes are grown in the United 
States chiefly for table use. Generally, only the imperfect or injured samples 
are used for stock feeding or for starch making, and this condition will prob- 
»b' • continue as long as good edible potatoes bring a higher price for table 
use than can be obtained by utilizing them for starch or for feeding purposes. 

Under the microsco)>c the granules of ]«>tato starch have a distinctive 
appearance. They appear as egg-sha[ied bodies on which, especially the 
larger ones, various ring-like lines are seen. With a modified (polarized) 
light under certain conditions of observation a black cross is developed ujxm 
the granule. It is not difficult for an expert microscopist to distinguish 
potato from other forms of starch by its appearance, which is well shown in 
Figs. 39 and 40. Many of the granules are quite large, and most of them 
arc ovoid in sha|ie. 

The quantity of protein in the potato is quite low compared with that of 
cereal foods; in round numbers it may be said to be 2.5 percent. The ]x>tato 
contains very little material which is capable of fermentation aside from 
starch and sugars. 

Sugar content: Although the potato is not sweet to the taste in a fresh state, 
it contains notable quantities of sugar. This sugar is lost whenever the jxetato 
is used for starch-making purposes, but is utilized when it is used for the 
manufacture of industrial alcohol. The percentage of sugar of all kinds 
in the potato rarely genes above 1 |x-roent. The average quantity is probably 
not far from 0.33 percent, including sugar, reducing sugar, and dextrin, 
all of which are soluble in water. In the treatment of potatoes for starch 
making therefore it may be estimated that 0.35 percent of fermentable 
matter is lost in the wash water. 

One German author, Snare, claims to have found much larger quantities 
of sugar in potatoes than those just mentioned. The minimum quantitv 
found by this author is 0.4 percent, and the maximum 3.4 percent, giving 
n mean of r.q percent. Ten varieties of potatoes used for the manufacture 
of industrial alcohol were examined in the securing of these data. It appears 
that some varieties have a grealei tendency to produce sugar than others. 
The German variety known as “Dabcr” contains the smallest quantities 
of sugar, while the variety known as “Juno” contains the largest quantities. 
The percentages of sugar, as reported by Saare, however, are larger than those 
reported by other observers, and probably are larger chan are usually found. 

Average composition: Frazier, of the Cornell station, has collected analyses 
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of a large number of different varieties of potatoes, and finds them to have 
the following average composition: 


Water,. 

Start h. 

Sugars arid dextrin,. 
I'at. 

Cellulose. 

Ash,. 


75 00 jMTcent 
10.87 " 


•77 

.08 


•33 
1.00 


The following analyses show in detail the com|M)sition of potatoes from 
different totalities: 

Analysis oj Maine potatoes: The bureau of Chemistry a few years ago 
math* an investigation in connection with the experiment station in Maine 
of the composition of jxitatoes grown in that state Used for table purposes 
and for starch making. Some of the best varieties grown in different parts 
of the state were subjected to analysis, and the following results show them 
to be of quite uniform composition: 
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Analysis oj Vermont potatoes: Analyses made in Vermont and published 
in the report of the Vermont F.xperiment Station for 1901 show an average 
content of starch considerably less than that above given, namely: 
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.56 “ 

2.28 “ 

.06 " 

1.26 « 

.68 “ 


* Maine Aer. Exn. Sta.. Pol r? 
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Com position oj Potatoes used in France jor Industrial Purposes. —The fol¬ 
lowing is regarded in France as an average comjKhsition of the potato suitable 
for industrial purj>oses f 


Water. 

. 71.00 

Starch,. 

. . . 1S00 

Sugar, t-lc .... 

. . 1 of> 

Cellulose,.. . . 

1 <>s 

Protein . 


Fat. . 

... . 11 

Ash. 

. 1 (>o 


The total fermentable matter, as seen above, is a little o\ei i<j percent, 
not allowing anything for the cellulose which is fermented. \s a portion of 
the cellulose may also become a source of alcohol, it is obsened that the 
average percentage of fermented matter in the I’remit potato u>ed for indus¬ 
trial purposes is not far from 20 percent. 

The following varieties show a \ariation in starch content of 0 S percent, 
the minimum being 15a) and the maximum 22.7 percent 

Real Marche. .... .v;|MtrMit . »f Match 

Shaw. . > • “ 

Institute of He au\ais,. 177 " “ 

Kerncmrs. 171# 1 “ 

White* Mephant,. t<>o 

Hrttish Red. ... m “ “ 

C ii.mt Blur.... . 1 s ij “ 

Analysis oj Potatoes jrom (Ierman Soimts I :era^e tom position and 
hrtli lonUnt The content of starch in potatoes examined in the* laboratory 
rf the Association of (ierman Spirit Manufacturers during the vrar ic>o 5 
varied from 12 1 to 25 1 percc-nt l.levc-n percent of the total munlKT ex¬ 
amined contained between 12 and 14 peieent of stale h, 20 percent bc‘twoen 
14 and 16 percent of starch. percent between i(> and iK percent of 
starch, 24 percc-nt between iS and 20 pccc-nt, 24 pc-rcent a No bc-tween 
20 and 22 percent, and S percent between 22 and 25 i perce nt. 

These data show that 5 (> jK-nent of the total number of sample* examined 
contained between 18 and 25 percent of stale h lt*is evident, then-lore, that 
the general average content of state h in the potatoes used in the (ierman dis¬ 
tilleries is not far from j.S to 20 pen c-nt. 

The mean composition of potatoes as given bv three (ierman authorities, 
nameh, Kdnig, Lintncr, and WollT, is as follows- # 


Avkraof \\ai\msof Poj vtoks hv I mot (imiw \tinomns 


C'osstiii » ST 

k<aM< 

• Pin oat 

1 tNTM V 

IV runt 

W ■ •! Yf. 
IV runt. 

Water,. 

. 7 S t H 

7 1> 0 

7S 0 

Protein. 

• ' 05 

i 1 

i 

Fat. 

.iS 

2 

.2 

Starch and sugar,. . 

• 20 tH, 

Hi 7 

20,7 

Crude cellulose*,. 

'■ is 

H 

r.i 

Ash.. 

1.2 

•9 


t "Kncjrloj^ihi* \gniole,” I-.. Katllard. 
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The above data show the average content of fermentable matter in German 
potatoes, as determined by three of their leading authorities, to be about 20 
percent. The potatoes used for the manufacture of alcohol in German) 
are not of the variety raised for edible purposes. In a large number of ex¬ 
periment stations in Germany systematic efforts have l>een made for many 
years to grow a potato rich in starch without respect to its edible qualities. 
These potatoes are coarser in structure and less palatable than those grown 
for the table. The object of the cultivation of this class of potatoes is > 
produce as much starch and other fermentable matters per acre as possible. 
It is evident that our own experiment stations should undertake work of a 
similar character if the potato is to be used to any great extent in the manu¬ 
facture of industrial alcohol. 'There is no doubt of the fact that success 
equal to that attained by the 1 German experimenters will attend am sys¬ 
tematic efforts of this kind in our country. Not only will larger crops per acre 
of potatoes be grown, but these potatoes will contain larger quantities of starch 
and other fermentable substances. If the crop of potatoes is to remain at 
the present average, namely, less than too bushels per acre, profitable returns 
for alcohol making can not be expected, either by the farmer or by the manu¬ 
facturer. A much larger quantity must be grown and, if possible, at le^ 
expense, in order that encouraging profits may be realized. 

Maercker, one of the most celebrated of German authors, state's that in 
certain instances the potato in German) reaches a very high starch content. 
Some varieties, in exceptional instances, have shown as high as 20.4 percent, 
2S.1 percent, and 27.; percent, respectively. In warm, dry seasons potatoes 
often are found containing from 25 to 27 percent of starch. According to 
Maercker, the sugar content, inc hiding all forms of sugar, varies greatly. Per¬ 
fectly ripe [K)tatoes contain generally no sugar or only a fractional percentage. 
When potatoes are stored under unfavorable conditions, large quantities of 
sugar may In* developed, amounting to as high as 5 percent altogether. In 
general, it may be stated, that the content of sugar of all kinds will vary front 
0.4 |K*rcent to 4.4 percent, according to conditions. 

While potatoes grown thus to inc reuse the content of starch are not generally 
used as food, vet they are nutritious but not as palatable as those grown es¬ 
pecially for table purposes. 

Ash The mineral matters which the potato extracts from the 

soil or from the fertilizers which are added thereto consist chiefly of phosphate 
of potash. The mean average composition of the ash of the potato is shown 
in the following tal le * 

. Pola$)i (K,C >). . .. .*.00 ^7 iHTrent 

Soda (Xa a OV. .'. 2 •* 

Limt* (<\i<>1. .2 57 “ 

* Maerrker, “ Handhurh dor Spiritusfahnkation,'’ p. 09. 
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i w.vrors. 

Magnesia (MgO). 4 (*; jht« ent 

Iron oxid (KcjOj). . 1 18 

Phosphoric add (,P 5 <V. .17 \ \ 

Sulfuric acid (SOj),.<>40 

Silicic acid (SjOj),.2 14 " 

Chlorin. .. 411 

"This analysis was made upon the si (-called pure ash, deprived of its unburned 
carbon, and freed of sand and carbon dio\id. 

lifted oj jertilization on the yield ami star< h < anient: F.xpcricm e in (lermanv 
has shown not only that liberal fertilization with nitrogen is fa\orable to the 
production of a large crop of potatoes, but also th.it this is accomplished with¬ 
out decreasing the j>er<e»tage of starch therein. The following table shows 
the increase in yield, percentage of stare It, and amount of starch obtained by 
nitrogen fertilization, the results being expressed in hectare’s* and kilograms: 

I'FHCT of XllKOC.FN RTI1 17 M IOV ns \ 1H I> \M> Sl \KCII ( OM F\r OF J’OTATOI S. 


\ mu»t\ "K > 


Seed. 

Champion. 

ImjM-rator,. 

Magnum Hor.um. 

Au relic,. 

Ken hskau/li r. 

Juno,. 

\maranth,. 

Charlotte. 

< ielbfli im hig« ZuicU-l. .. 

Dulx rsi he,. 

Wcisstleisi luge Zv u 1 h I,.. 

Si h nee rose,. 

Xassengrunder. 

(ielbe Rom. 

Hortensie,. 

Richter’-, Lange Wcism . 

Rosalie. 

Achilles. 

Alcohol. 

Average,. 


Wmiui r .\iik"‘ in 



WM <*f 

NhM ..f 

Start li 

UiIm r> In r 

Mart It ih r 


hr. nr« 

Itt 1 t.'n 

h r«rnt 

kilogr mi' 

kilogram- 

IS 01 

20,000 

■4.7.S0 

21 44 

l‘l *410 

- 4.152 

10 00 

2 2 ,4 f »0 

J 2 45 

.S 4, 

10.170 

4.422 

to 47 

lS ,<)5 1 

C.t '4 4 

22 ;S 

1 4 , 4 <X> 

4 2 4O 

10 4 4 

17.5.10 

4.422 

22 47 

10.1 So 

4 .tuo 

W 4 2 

I 7 -- C 

4 4 '5 

10 07 

T., SSS 

>.0 }'* 

2 1 H.» 

17,477 

4.77S 

20 si 

| 0.>77 

. 4 . 44 -’ 

1SS4 

It} o> 4 

4.;2 1 

10 08 

10 7 f, i 

5 724 

21 <X) 

l<* S47 

4 

17 72 

2 -* 4 1 

4.007 

to 47 

22,1 4 4 

4 . 2 t>; 

iK 27 

iij,Son 

4.547 

21 02 

lS sS-, 

4 -ot» ’ 

i<* 47 

10.27 

2 .t '7 4 

to 77 

1 8 Sot) 

4/»74 



Wild \iik«« 

1 V 


Xlll.lnf 

Null of 

Slar.h 

IuIh is |m r 

Man li |irr 


l»ri fare 

lift lure. 

I*i r< 1 nt 

hil'«t mis 

Kilogram! 

lS 1 7 

2 I.870 

4.407 

|* 

2 4.470 

5 . 2,44 

iH 70 

20,840 

5,007 

lS 07 

22,510 

4.057 

10 75 

2 4.440 

4 , f >CK) 

22 in 

'7-250 

, 4.*75 

10 02 

20,1/00 

4.t‘}0 

22 s, 

18,410 

4,188 

i'} f, 7 

20,774 

4.08a 

to O' 

21.772 

4..42 4 

2 1 Ho 

20.tt 4 

4.400 

20 5H 

10.501 

4.0 4 ^' 

lS (»(t 

2 2 . 4 4 4 

4, J 84 / 

2? 12 

? 1,8,So 

4 . 81.4 

20 (>0 

2 fM 77 

4 .I 2 </ 

• 17 14 

2f, 4 «t 

4.542 

10 10 

24.400 

4.OO4 

tS 25 

?2,lHf> 

4 .W 4 

20 1,4 

20.01 4 

4 , 47 ^' 

l6 41 

?0. 4 40 

4.427 

10 Hg 

21 ,ooK 

4 . 4,42 


It is evident from the data (then incite tal.lc that the liberal application 
of nitrogenous fertilizers increases the yield per acre of IuIkts and of starfh 
to a very marked extent, although the average percentage of starch present i» 
increased very little. Converting thC average data given in the foregoing 
table into their equivalents in ]>ounds per acre, we have the following 
* j hectare-? 471 acres. 1 kilogram — ? 205 [KHinds. 
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results: Without nitrogen—yield of tubers, 16,781 ‘pounds per acre; yield 
of starch, 3,277 pounds per acre. With nitrogen—yield of tubers, 19,629 
pounds per acre; yield of starch, 3,856 pounds per acre. 

The following varieties of potatoes are considered in Germany the best for 
the manufacture of alcohol: Wohltman, Silesia, Agricultural Union, Athe- 
nena, Prince Bismarck, Richter's Imperator, and Maercker. A recent con¬ 
sular report on the |x>tato as a soun e of alt ohol in! .ermany shows the following 
yields per acre and percentages of starch: 


Yiei.d and Sc arch Coni.nt of I’ni.crois llmms cn Germany for Accobol 

PkOPK TIOV. 


V A H11 Mis 

Professor Wohltman,. 

Iduna,. 

Topaz,. 

Sas. 

Leo. 

Rithtcr’s. lm[M*rat<»r,. 

Silesia,. 

Professor M;ur« ker. 


Yih i> rut 

At HI 

SrARt H. 

Kilograms 

I’crtcnt. 

3.420 

1O.3 

-'.« 4 s 

16.4 

3.2^)0 

* 7*3 

3 *WO 

*8 3 

1.120 

17.0 

4.76° 

*5 4 

3 -<> 7 ^ 

»<>3 

4 ,.’Xo 

14 S 


Use of the Potato - In addition to ils value as human food the jxilato has 
other economical relations. It is used in many countries almost exclusively 
in the production of starch for the laundry and for general domestic uses. 

The [Hctalo is not very extensively used for starch production in the United 
States except in the state of Maine and |ierhaps in one or two other localities. 
The starch of the potato has a particular cable for use in the textile industry 
in the sizing of cloth. Practically all of the potato starch which is produced 
in.the United States is devoted to that purpose, and for this reason it brings 
a higher price than the ordinary starch made of Indian corn. 

Technique of the Production oj Starch jrom Potatoes. -There is scarcely 
any manufacturing process which is more simple in its method than the 
manufacture of starch from potatoes. The process consists simply in the 
rasping or grinding of the potato to a tine pulp, which is afterward placed 
U|Kin sieves in a thin layer and sprinkled with water which detaches the 
starch granules from the pulp matter, carries them through the sieve, and thus 
separates them from the fibrous portion. 

It will be interesting to the general reader, on account of the importance 
• of this product, to give a brief description of the method employed and the 
results obtained. , 

• Potato Starch.— In this country potato starch is manufactured chiefly in 
Maine, Wisconsin, and Colorado. The factories are of a very primitive type, 
the machinery consisting of a rasper constructed usually by wrapping a 
wooden cylinder with sheet iron punctured so that the ragged edges of the hole 
arc on the exterior surface as shown in Fig. 41. Water is added at the time of 
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rasping, and the starch f>ulp goes onto gauze shaking tallies where the starch 
grains are washed through the sieve, as indicated in Figs. 42 and 43. The 
separated starch and water go into settling tanks. Where the starch has 
settled into a firm mass it is broken up and sent to the drying kiln. Potato 
starch is highly prized as a 
sizing in the textile industry. 

Cm oj the Potato in the 

Mnuiijiieiiire oj Spirits—A : , : :V:7. : : : : • 

much more im|x>rlant tech- ijd'/; ;;.•.•;:: :::::::::::: .7 

nical use of the potato is VJgjf | 
in the manufacture of dix- 1 

tilled spirits. Distilled spirits 

made from the |xitalo are 

,1 if-. Fir. 41 — Ram’Inm. Cm indkk i or Mams*. <iar< h • *<•*«*• 

not generally used for pot- t, sv ../Vu»»,«/*».#. » 

able purposes but are de¬ 
voted to industrial uses. In the United States, very little if anv distilled 
spirits are made from the potato. In Kurope, however, rsjx'tially in (»er- 
manv, the industry is one of great magnitude. Pr:i< tit.dly all of the indus¬ 
trial spirits used in (iermanv and in manv parts of Kurope are made 
from the potato. The pnxe.ss is a simple one. The pulp of the |>olalo, or 


Fir. 41 — Ram’Inn. Cm iniii'r i or Muim. ^iar< h • U * 

t> >»' J>r U( of.4 k. > >< UltHli ) 



Fh,. 11 .— Shaking Tabi 1 I or Skpak a i i s«. hip Smk.ii i k.»vi tiik I’tifKi* P<*tato —lCmatriy 
Depot tmrnl nf ,4i;n> ul/nn . 


starch, separated therefrom is subjected to the action of malt or other diastatiC 
action for the puqxixc of <omening the starth into sugar. In some cases 
this conversion takes place by more strictly (homiial means, namely, by 
heating the pulpy matter or the starch separated therefrom in a proper 
state of dilution, in contact with an acid at a high temperature and pressure. 
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Hydrochloric add or sulfuric acid is usually employed for this puqxise. 
The action of the ac id converts the starch into fermentable sugar, namely, 
dextrose, a form of sugar differing in its quality and character from that pro¬ 
duced by malt known as maltose. Both sugars, however, arc fermentable 
to the same degree and produce, for equal quantities of sugar, the same quan¬ 
tity of alcohol. When the starch is converted into sugar by one or the other 
of these methods it is subjected to fermentation by an appropriate quantity 
of yeast which is of the same family as that used in the alcoholic fermenta¬ 
tion of other saccharine produc (s. 

S|R'cial characters of yeast, however, are reserved for special purposes, 

since the variety of yeast 



determines to a certain ex¬ 
tent the character of the 
secondary products which 
are formed during fermen¬ 
tation and thus determine 
the character, flavor, and 
aroma of the finished prod¬ 
uct. After the fermenta¬ 
tion has been completed the 
residue is technically known 
as beer, and is subjected to 
distillation for the separa¬ 
tion of the spirit. 

A description of the proc¬ 
ess of distillation will be 
found in the second volume 
of this manual and is there¬ 
fore omitted herq. 

Radish. —The botanical 
name of the radish is R<i- 
phanus salirus L. The 
French name is radis; Ger¬ 
man, Radies; Italian, rava- 
nello; Spanish, rabanito. 


The radish is a vegetable whic h is found throughout the whole year in all the 


principal markets of the United St'ates, being grown under cover during the 
cold weather. It is ready for market within a short time after sowing, so that 


crop after crop can be grown during the year on the same soil. It is most 
highly prized when it is young, as it tends to acquire a pungent and bitter taste 


as it approaches maturity. The two principal varieties grown, as respects the 
roots, is the one having a long, tajiering root, and the other a short, spherical 
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hull). The latter are more prized for eating purposes. There are many va¬ 
rieties grown. 

Composition o] Edible Portion .— 


Water.<n Sjienent 

Protein,. .i. ; 

I'.it,. . . .ci *' 

Sugar, anil otln r t.irliolndr.ite-, . ... ... 

Ash,. .07 

Rhubarb.—The botanical name for rhubarb is Rheum L. The l remit 
name is rhubarbe; (ierman, Rhabarbcr; Italian, rabarbaro; SjKinish, 
mibarUi. 

Rhubarb is a vegetable which is widely distributed in the I'nited States and 
grows generally very early in the spring. It is a highly acid plant, and is used 
chiefly as a sauce and for making pies, it requires a\ery large addition of 
sugar to make it palatable. It has mcduinal projMTties whith give it addi¬ 
tional value. There are many varieties grown. It is a plant that is ready for 
Use very early in the spring, being available in the farmer’s garden almost be¬ 
fore any other vegetable, and this makes it of ‘-till greater value. 

Composition 0} the Edible .Stem 

W.ttu,. . . <).> <>7 |m 1,, nt 

Ash. ... . m “ 

Protun,. . • - - S; 

Fiber,. .. . .111“ 

Sugar, start h, ti« , . .. . . \ ns '* 

I'.it. . 


The above data show that the rhubarb is pr.u tiiall\ valueless ,is food and is 
(hielly condimenlal. In regard to it> nutrients the fat is m a larger proportion 
than in that of almost any other sunulcnt vegetable 
Squash. —Another \ariety of the gourd funnh whi<h is highh prize* 1 as a 
food produi t is the squash. It is used in the same manner as the pumpkin, and 
is highly valued both as a food for man and domestiiated animal- # 
Composition oj the Elrsli oj the 

Water. . . |.>rini| 

Ash. • ..17.' '* 

Protein,. . 

Filler. .'°1 " 

Sugar, start h,« n , . . 

Fat.i«i “ 


The ahoie data show that the '-quash is .1 much more nutritive substance 
than the pumpkin. In oilier rosputs it is little different ill its < omjiosition, 
lieinj; only a drier form of pumpkin. * 

Sweet Potato. —The vegetable known as sweet ]>ol.ito is known botani- 
cally as Convolvulus batatas I- , 

From the name it is seen that the sweet |aituto does not lielonn to the same 
botanical family as the potato itself. By reason, however, of its similar 
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condition of growth and, to a certain extent, its chemidd composition and uses, 
the term potato has, in this country at least, become to lie universally applied 
to both, although the prefix “sweet” is quite commonly used with the sweet 
potato, whereas if any prefix is used with the jiotato, prcqierly so-called, it is 
the word “white” or “Irish.” The sweet potato is grown extensively in the 
United States and in other res|iects, agriculturally, may lie regarded as com- 
plemcntal to the potato. 

While the jsitato grows best in the northern parts of the country and in 
mild climates, the sweet potato nourishes in the greatest abundance in the 
southern and warmer portions. In respect to the character of the soil the 
two vegetables are quite similar, both doing best in a sandy or loose soil, 
provided it is sufficiently supplied with plant food for the use of the growing 
plant. The sweet |«>tato is a thickened root, and is propagated almost exclu¬ 
sively by means of shoots called “slips.” 

Planting and Cultivation .—There is a very distinct difference between the 
planting of the sweet potato and that of the potato. The former are rarely 
planted in the field where the irop is to mature. It is quite a universal cus¬ 
tom to plant the sweet potato in beds where the young growth can be forced 
both by means of artificial heat and by a generous mulch of highlv nutritious 
soil. The plants can then be set very early in the spring and by the time thev 
arc ready to be transplanted to the field ha\e acquired a considerable size. 
When ready for transplanting the seed bed is prepared with the same- 
care as that required for the potato. The ridging of the rows, which in the 
case of potatoes takes place during culthation, is accomplished in the case 
of sweet potatoes before planting. If the soil is moist and the temperature 
not too high the young plants are removed from the seed bed and set on 
top of the a]H-xcs in the formed rows. The cultivation of the field during 
the growth of the imp is sufficient to keep the surface in good tilth and 
prevent the growth of weeds, grass, etc. Care must be exercised in the cul¬ 
tivation mil to draw the earth away from the ridges which have been formed, 
but to increase their size'by drawing life earth more and more toward the 
apex of the ridge. The cultivation is continued until the growing vines prac¬ 
tically cover the surface of the soil and thus form a natural mulch, which not 
only conserves the moisture and tilth of the soil but also prevents the growth 
of weeds and gra.-s. The sweet potato, in resjiect of its flavor, is particularly 
sensitive to the influence of frost, also the leaves are more sensitive to frost 
than those of the potato. If a heavy frost is experienced before the tubers 
,-tre harvested it is apt to impart an unpleasant taste to the potato and 
injure its edible qualities. For this reason, if it is not possible to harvest 
the |x\tato before the advent of frost, ipis advisable to cut the vines at the point 
where they emerge from the soil. When this has been clone the injurious 
effects of the frost, above mentioned, are not c.x|>erienced. In the southern 
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|Kirtion of the country the sweet potato is often allowed to remain in the soil 
during the greater part of the w inter, and, if the vims are removed, it keeps 
in excellent condition. 

1 itid and Cum position oj the Sure! Potato.—A* has already been mentioned, 
there is a general resemblance, in so far as t hemic al and nutritive properties 
are concerned, between the sweet potato and the j»>t.ito. The sweet |«>tato 
is usually colored a yellowish tint, due to the distribution of more or less 
xanthophyll throughout its sul>stnme. The sweet jxitato also contain- not¬ 
able quantities of cane sugar, to width it- name is due. It, however, contains 
large quantities of start h and liber ami small quantities of protein, resem¬ 
bling in this general manner the ]iotulo itself. The sweet punto has not 
been U't'tl in the I nitial States for the making of nholml. In the A/ores 
great quantities of sweet potatoes are grown for this purpose, and make an 
ahohol of tine quality, whith is used to a large evlent in fortiftmg poit wines. 
There are large areas in the United Slates, e-pet iallv in the Southern States, 
where the sweet ]H>tuto can be grown in great ahundume. The experiments 
at the South Carolina station show that a- high as 11,000 pounds of sweet 
potatoes t an be grown per ,11 re. The peri outage of -tan li is markedly greater 
than in the white or lii-h potato. In all 1 a-e- oxer :o pert cut of starth was 
obtained in the South Carolina sweet potatoes, and in one instant e over 24 
pcrient. As high as 2,000 pounds of start h were produced per at re. 

In addition to start h, the sweet ]mlntn contains notable quantities of sugar, 
sometimes as high as -ix permit being present, so that the total fermentable 
matter in the sweet |«>tato 111a; be ret hulled at the minimum at 25 |>ertenl. 
A bushel of sweet potatoes weighs 55 pounds, ami mie-quarter of thisjs 
fermentable matter, or nearly 14 jnuiml- This would yield, approximately, 

; pound', or .1 little over one gallon of 95 pt n cut ahohol. It may be fairly 
statetl, therefore, in a general way, that a bii-hcl of sweet |colatoos will yield 
one gallon of industrial alcohol. The average weld of -wert |»italoes, of 
course, is verv much less than th.q giten in the.South Caiolina repeats, 
w here lieavv fertilization was pr.u tised, < )n plots to w li it h no fertilizer was 
added the vield was about X,ooo pounds of sweet pitntoos per .ore, yield¬ 
ing in round number- 1,000 |n>unds of -tan It The t|uantitx of sugar in the 
S,ooo ]Kiumls i- about 450 jHiund-, which, added to the starch, makes 2,3150 
pounds of fermentable matter per at re. Thi- will yield 1 ,t25 pounds of in¬ 
dustrial alcohol of 95 |tericM strength, or approximately 160 gallons jeer 
acre. , 

The yield of sweet potatoes in the above computation mu-t I* regarded 
as exceptionally high. A safer calculation will be based u|>on the yield of 
100 bushels of sweet potatoes |>er at re, a little almve the average of the yield of 
the potato, or a total of 5,500 jtounds [ter at re. One-quarter of this amount 
is fermentable matter—r^rout 1,400 pound 1 —which would yield, approx!- 
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matcly, 700 pounds of 05 percent alcohol, or 100 gallons of 95 percent alcohol 
per acre. In addition to the sugar in the form of sucrose, or common sugar, 
which the sweet potato contains, there is also an appreciable amount of non- 
crystallizablc sugars. The total sugars in the sweet potato have not been 
overstated in the above estimate. In fact, the contrary, rather, is true, since 
the two sugars together probably average about six percent of the weight of 
the potato. If the average quantity of starch in the sweet potato is 20 per¬ 
cent, which is rather a low estimate, the total fermentable matter in the sweet 
potato is 26 percent instead of 25 percent, as estimated above. 


C’oanc.ks is CoMeosrnoN ok -im. Surer i’oruo ok Dim-io-\r Vckikiiks os- S Torino.* 
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Eljcft 0] Storage on Composition .—Experiments have shown that the quan¬ 
tity of starch diminishes and the quantity of sugar increases on storing. 
* South Carolina Agr. Exp. Sta., But. 63, p. 25. 
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Further, it may Ire stateti that in the varieties of street imtatoes which are 
most esteemed for table use there is less starch and iterhaps more sugar than 
are slated in the above examples. In one instance of an analysis made on 
the 7th of January of stored jmlatocx, the starch had fallen to a little less than 
i t jtercent, while the sugars had increased to over it jHTienl in less than six 
weeks. The total quantity of fermentable matter, however, as will be seen, 
had not been greatly changed, although there was probably a slight loss. In 
the southern agricultural work referred to, the yam and the sweet potato are 
lonsidercd together. The cbnqiosilion and the < lunges on keeping are well 
illustrated by the preceding data. 

The above data apparently are sufficient to 'how the high value width 
attaches to the sweet potato and the yam, not only as edibles, bill es|ietiallv 
for the purpose of making alcohol. It is also seen that the sweet |>otato 
would not be a valuable material for making start It alone, because in 
starch making the sugar which the sweet |«itato contains is lost, wItereas in 
the manufacture of alcohol the sugar and the start It, as well as any fer¬ 
mentable celluloses or gums in the potato, are utili/.ed. The following 
table shows the extent to width this 1 rop is grown in the ladled States: 
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Average Composition oj Sweet Potatoes .-The mean <nm|x>sition of varieties 
of sweet potatoes as determinetl bv the ( alifornia anti 1 exas l',xjx*riptent 
stations is shown in the following data: 
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California Station 

Texas Station 


(17 \anetie>>). 

(21 varieties). 

Water,. 

.(x;.oo percent 

70.27 percent 

Ash,. 

. 1. IS “ 

•■>4 “ 

Protein,. 

. 2 08 “ 

2.41 “ 

Fat,. 

.1 00 “ 

o.i)0 “ 

Total sugars,. 

. 5 55 “ 

6.81 “ 

Start h, etc. 

. 34 23 “ 

24.00 “ 

Crude filx-r,. 

.2.62 “ 

1.26 “ 


Included in the start h of the above data are the substances soluble in ladl¬ 
ing dilute at id and alkali. 

Turnip.-- The botanical name tif the turnip is Brassica mi pus L. The 
French name is navet; Herman, Herbst-Riibe; Italian, navone; Spanish, 
nabo. 

The turnip is grown very largely in the United States both as a vegetable and 
as a field crop for feeding pur[x>scs. The turnip used as a vegetable usually 
has a spheriud bulb. It is a crop that grows late in the autumn. In the cen¬ 
tral part of the country it is usually sown as a field crop after the harvesting of 
some of the early crops as, for instance, early potatoes, and is ready for har¬ 
vest late in the autumn, just before freezing weather begins. Grown as a 
vegetable, however, it is grown early as well as late. It has a spicy, pun¬ 
gent taste whiih makes it extremely palatable. It is sometimes eaten raw, 
but generally stewed. 

Composition. 

Water. . .00.46 pen ent 

Ash. . . . So “ 

Protein. . . . . . .1 14 “ 

Filar. . .1 a 

Sugar, si.ire !i, eti.. ... ti.r; '■ 

Fat,. iS 

The above data show that the turnip is not a very nutritious vegetable and 
that its chief nutrients are carbohydrates. 

Yam.- -Another varietv of edible root or substance belonging to the sweet 
(xitato class is known as the yam. It is also, like the sweet potato, particu¬ 
larly suited to growing in the subtropical or warm climates. The name 

yam properly belongs to a tropical root similar in appearance to the sweet 

|H>tato but produced bv various species of vines of the genus Dioscorea, not 
belonging eFcn to the same family as the sweet potato. In (he southern 
United States, however, the name yam is applied to certain varieties of the 
sweet potato with large coarse stems. It is cultivated extensively in the 
southern part of the United States, and is valued both as a food for man and 
S|tecially for domesticated animals. The character of the soil, method of 
planting, and cultivation are the same as. in the case of the sweet potato. 
It is particularly valued for fattening the variety of swine so common in the 
South, known as the “ razor-back ” hog. This animal does his own harvest- 
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fng, and thus takes awav from the agriculturist a portion of his lalior which is 
not of the most agreeable kind. 

Composition oj Yams .—The comjMwition of yarns does not differ to any 
notable extent from that of the sweet jxvtato. 

Other Uses of the Yam and Sweet Potato --In addition to the use of the yam 
and sweet potato for human food, reference has ahead) been made to their 
value as food for domesticated animal*. These bodies ate particularly relished 
|)v hogs and cattle. The feeding of sweet jxuatoes or \anis to milk tows 
insures a healthy condition of the bod), and also imparts to the milk, cream, 
Mini butter the distinct amber lint which is regarded as a mark of excellence. 
Thus even in the w inter months the butter whh h is made from milk produced 
in this way will have the light amber tint, which should distinguish it from 
the highly tinted artilic iallv colored product which doc's so much to bring good 
butter into bad repute. Hoth sweet potatoes and jams are capable of yield¬ 
ing abundant supplies of distilled spirits It i- probable that under the new 
law which permits the use of denatured alcohol tree of taxation in the arts an 
abundant supply of this product can be secured from the sweet potato and 
the \am. 'There are millions of acres of cheap land of a sand) character 
in the South Atlantic and (»ulf states where potatoes and vains can be suc¬ 
cessfully grown under scientilu principle's of agiic ultuie. It not needed 
for food purpose's a* above mentioned, the* residue' can be* veiv profitably 
devoted to the manufacture of industrial alcohol. 

C\\M I> \ I c.I I Vltl I s. 

It probable will excite no opposition to state that if fresh, succulent 
vegetables can be plae ed u|x>n the* tableot the c on- ime r the s are to be preferred 
to the same kind of vegetables preserved in an) manner. I here are many 
circumstances, however, which render it d 1111 < nil, if not impossible, to secure a 
regular supplv of fresh, *uc c ulent vegetables u|x>n the* coiniihit s tal»h\ I hose 
who jxrssess abundant wealth mav h^ve a proper supply of vegetables at .ill 
seasons of the vear without resorting to anv preserving process oilier than the 
refrigeration incident to transjx»rtation. Hut the* great majority of con¬ 
sumers must of nec e*sitv adapt themselvc*s to tIn’ t otidilions cjf the* market and 
the proximity of supply. Succulent vegetables pro|xrly harvested ami re¬ 
frigerated may l>e sent long distances, invc.lvmg a considerable ]x j ri<xl of time, 
and reach the consumer in prat tu all) the- same state of freshness and 
palatability as when first harvested. (>w fhg to the exigent ies of intermediary 
supply and the cost of transjxirtation the great indu*liv of keeping succulent 
vegetables l>vsterilization has l»een founded. ( oinmonlyvegetables prepared 
in this way are known as '* canned vegetables in this c ountrv an<l tinnetl in 
England. By availing himself of this process the < onsumor, even of moderate 
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means, is able to command at all seasons of the year and in all locations an 
abundant supply of wholesome, frc-sli, -succulent vegetable materials. 

Principles and Process of Canning. -The sterilization of succulent vege¬ 
tables depends upon the same principles as that of meat, already described. 
The deiay of these vegetable substances is due to the action of certain fer¬ 
ments, either organic or inorganic, u hi< h a< t as agents in effecting the oxidation 
and decay of the organic material, if the aition of these organisms can be 
prevented or inhibited the food material will remain for a certain length of time, 
not yet definitely determined, in an excellent, almost perfect state of pre-s- 
ervationand without losing, notably, any of its nutritive or palatable properties. 

It is not the purpose of this manual to describe the technique of canning, 
further than to illustrate the principles thereof in their relations to wholesome 
and nutritive food. 

Selection of Materials. —It is of the highest importance in the canning in¬ 
dustry, both for the reputation of the manufacturer and the health and com¬ 
fort of the (onsumer, that the vegetables selected for canning be fresh, free from 
disease, and prepared in such a wav that all adhering dirt or other foreign sub¬ 
stances be exc luded. The process of preparation for canning should begin as 
soon as possible after the harvesting of the vegetables, since a delay, especiallv 
at the high temperature which usually prevails at the time of canning, 
produces rapid deterioration, both as respects the quality of the vegetable and 
its llavor. After the proper cleaning and preparation of the fresh vegetables 
they are next subjet ted to the process of canning. It is then the vegetables arc- 
heated to a temperature of, or above, that of boiling water for a sullic ient length 
of time to thoroughly destroy all the living germs and spores contained there¬ 
in.' The degree of temperature and the length of time of heating depend upon 
the nature of the vegetable substance, the size of its particles and of the package 
and the relative ditlicultv of preservation. Where only living organisms arc- 
present the- proper temperature is that which will destroy the life of the germ. 
It is well know n that spores from vv hie h fermentative germs may be developed 
are more resistant to the ae lion of heat than the germ itself. When, therefore, 
spores of this kind are present, the temperature of heating must be higher and 
the time more prolonged, or, in lieu of this, the food should be heated on two or 
three consecutive davs during which time any spores which may have been 
present will have developed into organisms and been killed. Some forms of 
vegetable materials are sterilized much more readily than others. For instance, 
the kernels of green Indian corn are of such a character and degree of hardness 
as to resist, with a considerable degree of success, the influence of heat on the 
life of the germs which they contain. In such cases it is customary to pre¬ 
viously cook the vegetable substance liefore plac ing it in the cans. The cans 
should contain enough water to till the interstices between the particles of 
vegetable matter. It is the practice in many instances to add a little salt and 
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sometimes also sugar to this liquid. When the tan is filled and dosed the 
sterilizing is best completed by placing it in a strong Under, which is then dosed 
and heated by steam under a pressure of two or three atmospheres or even 
higher, namely, from 30 to 45 pounds and over per square imh. By heating 
under pressure in this way the development of am pressure in the 1 an due to the 
production of steam is counterbalanced bv the pressure w ithout the can. so that 
a swelling or cracking of the can cannot take place. If the cans are heated in 
.in open bath of water or brine it is t ustomarv to leave a small jierforaiion in the 
lop of the can through which the combined gas of the interior of the can maj 
escape, and this vent is closed bv a small drop of solder applied before or at th% 
time of taking the cans from the bath. The canning of vegetables mav also !>* 
done in a small way in the household and the prim iple on whit It this process is 
based is exactly the same as that set forth. The vegetables muM be properly 
prepared, placed in the cans, and heated a sulbt ient length of time to destroy 
germs and sfHires, and the vent in the can stopped vv ith solder, For fannlv pur¬ 
poses the use of c Insod boilers for heating b not prat tit al on at t mint of the ex¬ 
pense of.sec uring sue h apparatus. All kinds of vegetables which are eaten m a 
cooked state can be preserved by the canning process. This t.innot he append, 
however, to those forms of vegetables which are eaten raw, mh h as lettuce, 
radishes, etc. 

I'he principal forms of canned vegetables are dtstribed below . 

Canned Beans. — Ficsh, green beans lived for t aiming purposes are generally 
preserved in the pod and not shelled, asisthe<aM>uithlhepca 'Du* raw material 
dioultl be selcttcd with the same tare a> that which attends die scloition of 
other vegetable products intended for preserving purpose- If the pods are 
-null they may be plated whole in the tan 'sometimes thev are tut into 
-mall lengths in order to lit better 111 the pat kage. A- in the case of peas, 
tlie interstices between the particles of beans are tilled bv the addition of a 
sufficient quantity of brine of the proper strength to till the can l<wlhe top. 
The process of sterilization is the same; a- that for othj-r vegetable -ubstames. 
Cooked beans are also preserved by tanning and are often improjx rlv called 
baked beans. 

Composition of Typical Samples of Canned Beans. —The composition 
of typical samples of canned beans is shown in the following table 


Si tki 11 

SiBsrAMt Watih I ai ^ 1 hi k c\r» I’mnus A n Salt. 

Si '.ao 


Pit- Pw l’»T I’t Pit Pit Fit- 

< r*nt 1 nil mil out twit ««*nt irnt. 

Stringbeans,. 94 Vt .<X‘ ‘ 51 v vov 92 i.if> vHo 

t'nstringcd beans,. 9t9« .07 -S* 291 1.14 1.40 .9 2 

Lima beans,. 79 (A .10 1 1 \ 24 j 00 1 <*z .77 

Canned baked beans,. 67.19 ^ iS 2 .46 17 8H 714 2.15 1.03 
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•/s iii the case ofpens it is noticed that the beans in the hull are not ,? pm 
ticularly nutritious vegetable m proportion to the quantity consumed and ;/). 
the protein is the most valuable constituent in the df) matter. 

Adulteration oj Canned Beam— The same adulterations may he found in 
canned beans as in canned peas. .No additional remarks, therefore, are 
needed on this point. 

Jloth (aimed |>eas and hearts form eondimental, palatable, wholesome, and 
desirable forms of these leguminous vegetables. The great cheapness with 
which they can be grown and the improved method ot canning make it 
possible to produce these articles of food in quantities, and for a price which 
bring them within the reach of those e\en in the most humble circumstance-. 
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As soon as the manufacturer restores absolute confidence in the purity 
of his products by completely excluding all adulterations the trade in these 
article's will be greatly increased and immensely greater quantities thereof 
consumed.* 

Canned Indian Com.— In the United States a dish which is very ex¬ 
tensively consumed throughout all*parts of the country is one almost unknown 
in Euro]>e, namely, succulent Indian corn. In the growth of Indian corn, 
at the pericxl when the starch is formed in the grain and before it Icccomcs set 
or hard, the immature grains make a‘ palatable and excellent food product. In 
the appropriate season this delicious vegetable substance is eaten principally 
on the cob. A variety of Indian corn,which has already been described, namely 
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xwrct corn, is the one chiefly used for edible |>ur]coses in this immature state. 
The Indian corn canning industry is a most extensile one in this country. 
The estimate of the number of cans of Indian corn produced during the year 
ended Dec. 31, 1905, is 13,939,685 cases of 24 cans hull. 

The principal centers of the industry are found in the New England 
States, es|iecially in Maine, New Jersey, Maryland, New York, Ohio, Iowa, 
Illinois, and Indiana. By planting different xarieties of Indian <orn which 
mature at different ages and extending the planting season over a long |>criod, 
the canning season, for instumc. in Maryland, mav Ice continued from the last 
of Ju'.v to the advent of killing frost, usually the middle or last of () t tuber. 

Technique oj the Tracer .—The ears of sweet Indian 1 urn are phn ked from 
the stalk together w ith the husks, and brought in wagons in this < ondition to the 
facton. The husks are removed by hand or machinery and the ears passed 
through machinery by means of which, owing to the o|xTution of knives, the 
grains are removed from the cob as evenly as possible, ( are is taken not to 
i ill too 1 lose to the cob so as to avoid mingling any of its partii les vv ith the < orn. 
The separated grains are put into cans, treated with a sufficient i|uantity of 
water to fill the interstices, soldered, and subjected to sterilization. Nearly 
all of these operations are conducted by machinery. The sterilization is often 
effected by placing the cans upon an endless conveyer dipping into water or 
brine of the proper temperature and moving slowIv through this bath at a pace 
determined by the length and tem|KT.ilure thereof, so that upon emerging the 
sterilization is complete. The cans may also be heated in dosed vessels as 
already described. A typical view of a factory employed in the canning of 
Indian corn is given in the accompany ing illustration, lig. 44. 

Composition oj Conned Indian Corn. -The composition of canned Indian 
corn varies so greatly that it is only jcosxiblc to give analyses of a somewhat 
general c haracter, without attempting to express the extremes of composition 
which may be found. The immature Indian corn differs from the- dyv mature 
variety prim ipally in the following respects; 'Ihcrejs usually more sugar, as 
compared with the same amount of dry subslanc e, and less stare h and protein 
than in the matured variety. In fact, the constituent which is of chief value 
in the green Indian corn is the natural sugar whit It it contains. This natural 
sweetening cannot be imitated by the addition of sugar although the mixture 
may lie made very sweet by this method. There is a delicacy of flavor and a 
peculiar palatability in the natural sweetness of Indian torn which must 
necessarily be due to the form of combination with other natural ingredients in^ 
which the sugar is found, and not solely to the sugar itself, which is prat tically 
ordinary sugar, sucrose, or its inverted produt t. While there is less starch in 
the immature kernel of Indian corn the starc h is in a different physical 
state. In other words, it has not tiecomc solidified into aggregates of solid 
particles. The starch in this form also appears to be more palatable, and 
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perhaps somewhat more digestible, than in its aggregate and solidihed condi¬ 
tion. As a nutrient the green corn is not so valuable by any means as ii> 
equa! weight when dry. The percentage of water in green corn is many times 
as great as in the dry variety. For mere nutritive purposes, therefore, it 
would not be worth while to go to the trouble of canning green Indian corn. 
Its value is that which is attached to a succulent fresh vegetable, that is, it is 
condimental and hygienic as well as nutritive. 

The mean analysis of many samples of canned sweet Indian corn is given 
below : 


Walt r,. 

Dry matter,. 

Oil and fat. 

Cellulose,... . 

Ash. 

Salt. 

Protein. 

Sugar and starch. 


55 50 pert ent 
24 50 “ 


• 7 ‘) 
•93 
•23 
3-5 r 
17 58 


These data were obtained on samples bought in the open market, some of 
which had been artificially sweetened and to some of which starch had probably 
been added. The analysis of the fresh green corn is gi\en on page 227. 

Adulteration 0] Canned Corn .—Unfortunately many adulterations have been 
practiced in connection with the canning of Indian corn which, while not exten¬ 
sive or applicable to the great mass of material, have cast an unjust suspicion 
on the unadulterated product. The trade in this canned product would be 
vastly increased if the consumer could be assured that all forms of adulteration 
had been eliminated from the industry. The principal adulterants used are 
mentioned cm page 228, but the following additional statements are perti¬ 
nent: 

Adulteration with Stareh— In order to make a more creamy liquid in the c an 
the addition of starch has been largely practiced. There arc two objections to 
the addition of starch to canned corn. In the first place it unbalances the 
ration and makes it more or less unwholesome. Starch itself is an unbal¬ 
anced food product, but Nature has so distributed the starches in various 
foods as to present them in the most favorable form for digestion and as¬ 
similation, and when this natural balance is disturbed bv artificial means the 
result is metre or less injurious to the organs of digestion. There are many 
jtersons to whom starchy foods are not nutritious nor easily digested, and when 
persons of this kind consume canned Indian corn to which starch has been 
added their health may lie injured. The addition of starch, therefore, is 
reprehensible for hygienic reasons. In the second place it is objectionable 
because it is deceptive, since the canned product has a richer and better ap- 
pearancc to the eve by this addition than it otherwise would have, and because 
more water can be used in the can. 
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. 1 dulleralion with Sugar .—II scenic strange in -jK-ak of adulterating with 
>u<'jr, and yet the addition of sugar without notice to tanned Indian corn may 
become an adulteration. It has alrcadv been mentioned that the nature of 
Indian corn for tanning purposes depends vert largelv ipton it-, natural sugar 
content, and when corn of the pro|ier sweet varietv is 'elected the addition of 
other sweetening material is unnecessarv. The u-e of sugar, thetetore, in ton- 
net lion with canned Indian corn serves to i over up the defeiI' of a torn whose 
natural sweetness is below the 'tamlanl and thus the ciisinneris tieteitetl. 
In addition to this, attention is also tailed to the f.ut alieath 'tateil that no 
artiticial sweetening, even with sugar, tan prodine that ilelhate anti tlt-siretl 
s.ttcharine quality which the natutal sweet torn possesses. The .uhlition 
of sugar, therefore, to tanned Indian nun without the notice thereof being 
plainly stated on the label is not to be emnuiaged. 

Aildilion oj Siuchorin.— The u-t of ben/oit sitllinid, or, as it is tom 

moitlv known, satcharin, to tanned nun unluppih i- .(ten praitneil. 

This hotly, width has no relation ehemitalh or In git-nit .tllv t<> sugar, which is 
not a food, which is wholh indigestible, ami w hit h the majontv o| evpeits te- 
gard as harmful It) health, should newt' be plated in tanned Indian nun, 
even if its use is stated U|*>n the label It prodtu es an intense. Inti not agree¬ 
able, sweet taste and vet one whit It the unwaiv cnMinter would nalntally 
attribute to the sugar present in the nun itself. I hits the loit'timer is tie 
ceiusl, and at the same time he is nuistiming a tlrug whnh has valuable uses 
in medium: but whi.h shotthl tmlv be administered with the consent and l.v 
the atlviteof apln-itiun. It i- behevnl tint umler the st rutin; of mmntip.d, 
stale, and national in-pettitm the u-t: of -anhatii, m f<x«l pro.lo.ls will 
disappear. Moreover, the name sj.thaim tl-elf is mislea.liiig It hMii 
applit ation of a word whit It by ntmmon tt-.tgc is attributed to n.third -ugir 
substances to a substante width Inn no relalton of am hind to stigai. I lit 
me of a word of this hind is evidentl> ob}u tion.ihle. The ' aimer himself 
who uses, this prodtu t often bins itmnler another name, vvhit h gives no iixli 
cation of it*> true (Inirat ter. 

Character oj the Cans -It C im|>«>rtam that tin* i oiil.iincrs in which c.imiwm] 
vegetables are preserve. 1 shotthl he of a < harm ter m vteld no poisomm- or 

injurious suhstantc to the tontenls therein What is said hut in it l 11 ’ 

• canned Indian cm is generally applit able to tanned produ<ts*>f all 'lest rip- 
lions. 

The approved standards for food prndu, ts in the Inited Mates ret|u.re the 
following properties for the containers. 


“I. Suitable containers for keeping moist food prodtu is stub a- stripe, 
honev, condensed milk, soups, meal extra. Is, meats, mam. a. hired meats, 
and undried fruits and vegetables anti wrappers in cnta.t with food 
contain on their surfaces, in contact with the food products, no lead, antimony, 
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arsenic, zinc, or copper or any cum/iounds thereof 0/ any other poisonous or 
injurious substance. If the containers are made of tin plate they are outside 
soldered and the plate in no case contains less than one hundred and thirteen 
(11,;) milligrams of tin on a piece fne (5) centimeters square or one and eight- 
tenths (1.8) grains on a piece two (2) inches sejuare. The inner coating uf 
the containers is free from pin-holes, Misters, and cracks. 

“If the tin plate is lacquered, the lacquer completely covers the tinned 
surface within the container and yields to the contents of the container no 
lead, antimony, arsenic, zinc, copper, tin, or any compounds thereof.” 

Souring and Swelling of Canned Corn.— In all c ases where sterilization 
is not complete, or where spores remain undcstmyed which afterward develop 
and produc c various kinds of ferment', the <aimed corn spoils. The contents 
usually bee ome sour and acquire a bad taste,and, in many cases,on puncturing 
the container gas escapes, The pressure of this gas in the can is sometimes 
great enough to produce a swelling, and hence the technical term "swelled” 
applied to cans of this kind. Various forms of ferments are active in pro¬ 
ducing these conditions. The common alcoholic ferment does not usually oc¬ 
cur by reason of the fact that the yeasts which produce this form of fermentation 
are readily destroyed in the sterilizing process. Ferments which produce 
lactic, butyric, and other acids, and those which act upon the nitrogenous 
matter and tend to form various dccomjxisition products arc the most 
common. 

In the case of canned corn and other canned vegetables the nitrogenous 
decomposed products are not usually very poisonous. On the other hand 
in the case of meat, and especially of lish and crustaceans, the degradation 
products from the nitrogen constituents of the food become poisonous and 
are known col lee lit civ under the name of plomains. 

If the sterilization has not been complete at the time of preparation, sweet 
corn,ax well as other foodstuffs in similar circumstances, undergoes a kind 
of fermentation which renders it unlit for food. The fermentation is usu¬ 
ally due to the greater vitality of spores and fungi, the real bacteria usually 
succumbing to the heat of preparation. Various gases beside carbon diovid 
are produced, causing the corn to swell. All swelled goods should be 
rejected for focxl purposes. 

Canned Peas and Beans. —These leguminous products lend themselves 
readily to catming purposes, and are preserved in great quantities m the 
• United States in this way. Peas are always shelled before canning, and are 
harvested at a time to sec ure their greatest succulence. If the [teas be too 
rtpe they make a hard, unpalatable berry which detracts from the value of 
the canned product. The smaller variety of )>ca is preferred to the larger 
for canning, but, irrespective of size, fliev should be fresh, succulent, and not 
text mature. In the large canning factories the (teas are harvested with 
machines such as arc used for the cereals. The harvested material is poised 
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through a .shelling machfne, bv means of which the jxxl> are opened and the 
jK*as separated. The rest of the juris, stalks, leaves, etc., are very valuable 
f*»r cattle foexl or fertilizing purposes. Peas, liefore caiming, should lie separ¬ 
ate^! into different sizes so that all those entering one can mat Ik* as nearly uni¬ 
form in si/e as possible. This separation not only makes the contents of 
the can appear more attractive but also renders the sterilization inure teitain 
and easy. If large and small }>eas are put in the same tan the heat of sterili¬ 
zation must l)e high enough anti continue long enough to sterilize lompleteh 
the large jieas, and this might imbue an overlooking and impair the edible 
proj>erties of the small ones. 

'Phe technique of the canning process is not at all different except in the 
preparation of the material, as described above, from that of other vegetable 
< aiming fat lories. 

Composition oj Conned l Yi/v The composition of tvpii.il varieties of 
tanned peas compiled from a large number of ana Uses is shown in the 
following table: 


Water. . 17 1“ r< int 

Fat. '.•••* 

HIkt . .... i i S 

Protein. ... * 57 " 

Si,in h and sugar. ... 7 70 “ 

\sh. 1 11 

Salt,. ... .r-7 


Front the above data it is seen that the canned pea does not have a high 
nutritive value, tonsidering its bulk. In the canned pea one of the prin 
cipal food elements in the wet material F the protein whith it contains 
both the pea and the bean being verv rit It in this important food material 

Adulteration of Canned Peas, -'lhe principal form of adulteration which 
: s practiced in the canning of jieas is the addition <»f -ulfatc of copper for the 
purpose of producing an intense green color. 'Phe delicate shade of green 
»f the fresh, succulent pea tends to assume a vellmvish tint on tanning, anti 
iqicciallv after keeping for some time. To >ut h an extent does this oxidation 
Df the natural chlorophyl go on that in many samjiles when openetl, instead 
nf a green, we discover a decidedly yellowish tint. When a topper salt, sue li 
as sulfate, is heated in contact with a nitrogenous Mibstame, such as that 
which exists in the jiea, a chemical combination is formed between me cop 
per and nitrogenous Ixxlics which has an intense!) green tint. 

It is often sup[x>scd that the sulfate «>f copper is added to canned jieas 
to preserve their natural color. This, however, is not the* case*. 'Phe copjtcf 
combination, as above mentioned, produces a dvc of a very bright green hue. 
Sulfate of copper is a highly jxiisonous substance, and for this reason should 
l>e excluded from fcxxl prcxlucts. It is only fair to state that those who use 
this material claim that in the form of the combination prcxluced it remains 
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insoluble (lurin'! the process of digestion, and therifore the copper ;„ (T 
Thi- claim is not sustained hr the facts in the case. It is quite certain tha 
the copper prudu, i forming the dye or the excess of the copper which is usol 
remains in a state of eery unstable composition which is easily broken up 
under the action of the acids and enzymes in the digestive organs. 

It is greatly to the credit of the dinners of the United States that the use 
of sulfate of copjier has never come into use in this country. 

Tests jar Copper— Fortunately the presence of copper in canned pea-, is 
easily ascertained even l>y the novice. If a portion of the peas he rubbed 
in a mortar to a tine paste and mixed with water acidulated with two or three 
drops of hydrochloric acid, a paste will be formed which on boiling will de¬ 
posit copper on a dean metallic sub-dunce such as silver, steel, or iron. If a 
bright steel knife or a c lean iron nail he placed in this paste, the surface will soon 
be covered with metallic copper. This simple test shows that the copper is 
not combined in any such permanent form as is claimed. 

Saccharin .—The use of saccharin as an imitation of the natural sweet 
of the pea is, unfortunately, very largely practiced and is open to the same 
objec tions as were pointed out in the ease of Indian corn. The use of sugar, 
salt, and other condirnenlal substances in canned peas cannot be regarded 
as an adulteration unless deception results therefrom. It is claimed there is no 
special variety of pea distinguished bv its content of sugar, and therefore the 
addition of sugar does not cause one variety of pea to imitate the properties of 
another. If this be true no <loc eption is practired, and, if the sugar is pure, no 
injury is clone. In all cases of this kind, perhaps, it would be better if the 
manufacturer would plainly mark cm the label the name of the added materials. 
Then there could lie no question of the nature of the product. 

Canned Tomatoes. .Next, perhaps, in importance to the industry of 
(■.tuned corn, is the preservation of tomatoes. Immense quantities of these 
goods are produced annually in the I’nited States. The technique of the 
canning process is nut at all different from that of canned corn. By reason 
of the pulpy condition of the material and its freedom from hard and impene¬ 
trable matter in the preparation for canning, the sterilization is accomplished 
in less time and with greater certainty than in the case of Indian cent 

Preparation oj the Pare Material .—Only fresh, ripe, mature, and sound 
tomatoes shhuld be used in the preparation of the canned goods. These 
arc delivered by the farmer or contractor in baskets or otherwise to the factory, 
After sorting and rejecting all those that are unfit, the ixirtions selected for 
preservation are treated in the usual manner to secure sterilization. 

The skins, cores, and rejected portions of the tomatoes should be removed 
to a sufficient distance front the factory tv prevent any bad odor or danger 
of infection. 
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Composition oj Canned Tomatoes. —The chemical composition of canned 
tomatoes is shown in the following analysis: 


Water,.o \ 50 |kthmu 

Fat. ... . . 

Fiber,. .. . .(»o 

Starch ami sugar,. . * j- 

Protein,. .. ... . . 1 “ 

Ash,. .. .(to “ 

Salt,. .. . .ij “ 


From the above data it is seen that tlu* tomato is not particularly valuable 
on account of its nutrient ]>ro|>erties. It umsists vhieilyof water, and its 
value as a food product is principal!) condimcntal. It must not be denied, 
however, that it has that peculiar value which is possessed by all edible sin - 
culent vegetables and fruits, namely, it is a means of keeping the digestive 
processes in good form, preventing constipation, and promoting the general 
metabolic activity. In this sense it is seen that it is more than condimcntal. 
It also, of course, has a distinct food value, due chiefly to the <arbolndrates 
it (ontains. 

Addition oj Sugar and Spites .—-Sugar and other tondimental substuntes 
are often used in the preparation of tomatoes In this vase it is doubtful 
whether the addition of pure sugar tan be regarded in am sense as an adul 
teration if profwrly stated on the lain*!. It is tlaimed that there is no dis¬ 
tinction in the tlassiiication of tomatoes based u|««n their sugar tontent. If 
there were a \ariety of distinctly sweet tomato as distinguished fiorn the or¬ 
dinary field t rop, then the addition of sugar to the held trop to imitate the 
sweet of the naturally sweet urti< le would be an adulteration. Hut e\en in this 
• use unripe or imperfect tomatoes ma\ be used and sugar added to conweal 
inferiority. The vise of common (ondimcntul substances, stub as salt, spices, 
\inegar, etc., in the preparation of \arious products of tomatoes must be re¬ 
garded as a jierfec tly legitimate operation. 

Adulteration oj Canned Tomatoes.— Fortunate!) there are few adulterations 
practiced in the case of canned tomatoes. The ifse of antiseptics to insure 
the conservation of the contents of the can was formerly practiced to some 
extent, salicylic and benzoic acids being the chief antiseptic - employed 
Since it has been made possible to easily, speedih, and economically -lerili/e 
the contents of the cans, the use of antiseptics is practically a thing of the past. 
The most common adulteration of tomatoes, perhaps, has been artilic ial color- • 
ing. The use of artificial coloring is resorted to solely for deceptive pur- 
jxjses. Where green or immature tomatoes are used, or other portions aiftl 
parts of such fruits as are not suitable for the production of the highest 
grade products, the naturally red color of the tomato is imitated artificially, 
usually by the addition of cochineal or a coal tar dye. 'I he use of artificial 
color in canned tomatoes has almost ceased in this countrv. 
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Saccharin is also sometimes used as an adulterafit to imitate the proper¬ 
ties of pure sugar. 

It has already been intimated that green or unfit tomatoes or the residue; 
of better grades are sometimes prepared and sold as the real article. This 
is a form of adulteration which is most reprehensible. Unfortunately, except 
in so far as the artificial color is concerned, this adulteration is not readily 
revealed by either chemical or microscopic examination, although the latter 
is exceedingly valuable in detecting certain forms of this kind of material. 
Only by a rigid inspection of the factories can this form of adulteration lie 
excluded with certainty. The use of such immature fruits or scraps without 
notice to the consumer is, without doubt, an adulteration of an exceeding!) 
bad type, if there he a desire to make a very cheap grade of the product 
out of these materials the nature of them should be plainly stated u|x>n the 
label and then, perhaps, there would lie a valid excuse for their appearance 
on the market. 

Other Canned Vegetables.— There is no necessity to enter into the detail 
of the preparation of other canned vegetables further than to sav that practi¬ 
cally all vegetables which are offered on the market, except those which are 
necessarily eaten in a raw state, are preserved or can lie preserved by the 
sterilizing process. 

Tomato Ketchup.— A sauce which is used in large quantities in the United 
States and in other countries is known as tomato ketchup and is manufac¬ 
tured in many parts of the country. Tomato ketchup is the pulp of sound, 
ri]ie tomatoes mixed with various eondimental substances and flavoring 
matters to make it palatable and desirable as a sauce. The character of 
flavor and eondimental substances employed is left to the judgment of the 
manufacturer and the taste of the consumer, provided the materials are 
wholesome and sanitary. It has been claimed by some manufacturers that 
it is impracticable to place this desirable product upon the market without 
the use of chemical antiseptics. They admit, as in the case of the manu¬ 
facture of fruit sirups, thaf tomato ketchup can be sterilized and kept properly 
until the bottle is o|>ened for consumption; hut, inasmuch as it is used in 
small quantities and a bottle of it lasts for many days, it cannot be kept in a 
pro|>er state except by the use of such preservatives. The principal antisep¬ 
tics which arv used in connection with tomato ketchup are salicylic and 
• benzoic acids. 

Experience has shown that these *laims arc not of sufficient value to war¬ 
rant the exception of tomato ketchup from the ordinary regulations resjiect- 
ing pure food. The habit of leaving a tomato ketchup bottle upon the table 
where .the material adheres to the ritn and becomes hardened to a gummy 
paste, serving as a pabulum for flics, does not appeal with any great force to 
the cesthetic sense relative to dining rooms. A ketchup bottle carefully 
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opened and used in suclf a way as to avoid infection and then returned to the 
ice Imx can he kept for many days without danger of fermentation. 

Artificial Colors. —Tomato ketchup is sometimes subjected to artificial 
coloring. This is done to imitate the color of the best raw material. If 
red, ripe, sound tomatoes are used no artificial color is necessary. 

I'se of Refuse for Making Kelt Imp. —It has Urn stated that the unripe, imper¬ 
fect tomatoes at the time of harvesting are cooked in largecpi.intitiesand treated 
with ben/.oic acid and stored in large containers until the canning season is 
over, after which this material is made into ketchup and artificially colored. 
Further statements leave also been made to the effect that the skins, cores, 
and refuse of the cannery have been treated in the same way as indicated 
below. The proper inflection of the factories would exclude from the 
preparation of ketchup unfit material of the kind mentioned. It is doubt¬ 
less true that when the people are finally com imed that the ketchup which is 
used is made of the best material and contains no artificial color or no harmful 
antiseptic, its use will be immensely increased. 

A manufacturer of ketchup recently made the following statement respect¬ 
ing the utilization of the refuse matter at the c aimcrv. 

“We Use in our standard catsup the peelings and small tomatoes. We 
preserve the pulp with four ounces of sodium benzoate to vac h to gallon barrel, 
.coked and whipped through a cyclone pulp machine. It takes two barrels 
of this sloe k to produce60 gallons of c at'iip, and we use eight mine e-s more of 
sodium benzoate to preserve it.” 

If waste material of this kind is sound and wholesome, there can be no 
valid objection to its use if the product be pic-served bv steiili/atimi alone, 
and offered for sale under its proper designation 

STARCHES rsui AS FOODS. 

Edible Starches.— Attention has already been c ailed to the fa< t that stare li 
is the principal constituent of many of the common foods, 'in ii as cereals 
and the different varieties of the potato ami other vegetables. Stale h is oflen 
separated from the part of the plant produe mg it, and i- then largely e on-uim-d 
as food in practicallv a pure state. Starches u-c-d in this way arc- pre-ented 
in the form of pudding or desserts of some kind, and are often ric hi v spiced, 
highlv sweetened, and often eaten with cream. Starch abo .^ijiears in the 
market under other names such as tapioca, arrowroot, etc. 

Arrowroot. —The plant which furnbhes the substance known as arrow- 
root belongs to the natural family Cannaee.e and i' principally native ftf 
tropical regions. The most imjxirtant source of the arrow-root of commerce 
is the Cannn indica. The starc h of this plant exhibits in a strong .degree 
certain characteristic qualities of starches derived from this natural family. 
The hilum in this starch is round and in some varieties double. 1 he ap- 
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pcarance of this starch under the microscofie is shown^n Fig. 45. The product 
of commerce is obtained from the rhizome and tubers. 

Bermuda A mrwroot .—The Bermuda arrowroot is obtained principally from 
the Maranta arundinacea. This arrowroot is also produced very largely 
in St. Vincent and other West Indian localities. The granules of the starch 
are very much smaller than in the two species just described. The hilum 
is prominent, and frequently takes the shape of a well defined slit instead of 
the usual round spot. These arrowroots and these of South African origin 
are very extensively used for invalid foods where starchy foods are indicated, 


Fit;. 45. — Marania f AftKnti k<>mi ) Mak< h ( -- (Couth »r Rutrau of ( hrmislty.) 



which, however, is not very often the case. These starches form a firm and 
semitraiisluccnt jellv-likc body when heated to the boiling point in a small 
quantity of water. The term arrowroot is applied to starch from plants of 
< the origin mentioned because the nature of the country producing them use 
the bruised rhizomes as a ]>miltiec for wounds caused by arrows. 

'Canuii edulis .—This species of Cannacea: also furnishes a starch of com¬ 
merce nearly allied to the Canim indica. The common commercial name 
of this variety of starch is “Tons le mois.” The starch granules of this species 
arc rather larger than those of the Canna indira, and the concentric markings 
are more delicate and regular. 
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Madagascar .Imnmw/.^-There is also produced in Madagascar an arrow¬ 
root from a different form of plant, namely Vat,a pinnali/ula. It is not, 
however, of any very great commercial important e. A similar start It is 
made from the same plant in Otaheite. 

pi,ml,tin Meal .—The plants of the natural family MiKicea- are im)mrtant 
artiiles of food in many tropical regions, the plant yielding also, in addition 
to the starch, fibers suitable for textile use. The fruit of the Mum para,It- 
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mica is chielly employed for this purpose. It >> '|uile simdar 111 its t hararter 
to the fruit of the allied species, Mnsa sapicnium, ortommon banana, i he 
starch granules which make up the plantain meal arc remarkable fut their 
long and narrow sha|»e. The lines marking their ~urfn< e are only faintly dis¬ 
tinguishable, and the hilurn is small and somewhat indistinct. I lantain 
meal is not userl to any very great extent outside of the country where it is 
produced. 
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Sago.—Another form of starch which has a higlf value as a food product 
is made from the natural family Palmacete. The palm starch or sago f, 
consumed in immense quantities in many parts of the world, and is probably 
in imjiortance only second to the starch derived from the cereals as human 
food. The starch granules arc rather large and coarse, although very many 
small granules are found mixed with them. Some of the larger granules 
appear to be partially divided or broken. The hilum is distinct and very 
long. The sago of commerce is like a tapioca made from the palm starch. 
It has been subjected to heat while still moist in the process of manufacture, 
so that it is quite diflicult, as a rule, to find the distinct starch granules of 
the palm in the commercial article. Sago is grown principally in the Moluc¬ 
cas and Sumatra. 

.South Ajriran Arrowroot .—There tire many species of Marantace.c 
cultivated in South Africa from which arrowroot is manufactured. Thee 
arc of the same variety as that used in Bermuda and the West Indies. The 
cultivation of the plant has modified to some extent the action of the starch 
granules as originally found in the uncultivated plant. The starch granules 
in the cultivated variety approach more nearly a spherical form. The con¬ 
centric lines arc much more distinct and the hilum more prominent than in 
the wild variety. 

I'apioia .—The most important of the starch products used as food is the 
tapioca. It is made from the plant belonging to the natural family Kuphor- 
biaccxe, and is derived particularly from the variety of cassava plant known 
as Monihol. Attention has been called to the fact that many of the varieties 
of cassava plant are highly poisonous, due to the natural development dur¬ 
ing growth of hydrocyanic acid, one of the most violent of known poisons. 
This substance, however, is of cpiite a volatile character, and when com¬ 
minuted cassava root is heated or boiled, all or at least the principal part of 
the hydrocyanic acid (prussic acid) disappears. None of it or at least not 
more than a trace is found in the food product tapioca. A comparatively 
sweet variety of cassava that contains but a small proportion of prussic acid 
is grown in Florida and Georgia. The appearance of a field of cassava is 
shown in Fig. 46. The tapioca of commerce is prepared by the separation of 
the starch in the usual way by grinding and washing with water. Before the 
starch becotnes dry, in fact, while it still contains its maximum degree of 
moisture, it is subjected first to a low tem|ieraturc which is gradually in¬ 
creased until the starch granules art disintegrated or agglutinated into a some- 
•what firm and gelatinous mass. The heat is then continued at the premier 
temperature until the water is nearly all driven off. The starch from this plant 
is sometimes known as Brazilian arfovvroyt. 

The starch granules of the bitter cassava are very' small and often angular 
in shape, although some of them appear as well rounded spheroids. The 
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hilum is, as a rule, clearly distinguished. The microscopic appearance of the 
grains of cassava starch is shown in Fig. 47. 

Adulteration 0} Tapioca .—The true tapioca should only he made from 
starch of the cassava. Any starch, derived from any source whatever, if 
taken in the moist state may be subjected to the same process of heating, 
and forms an imitation tapioca which possesses many of the physical and 
probablv all of the edible projx'rlies of the genuine article. The substi¬ 
tution, however, of any of the other starches for that of the cassava is at 
lea-t an imitation, if not an adulteration, of the genuine artii le. 

Food Starches Derived jrom Cereals .—The starches which are derived from 



the common cereals are also extensively used as food pnalmts, esjceciaily 
the maize starch in the United Slate-. It is commonly sold as “1 orn stare h, 

. and is largely used for the purpose already mentioned. It mtiy l>c in its 
natural state or it mav !>e previously submitted to the action of heat while 
still moist, so that it lakes on the character of tapioca or sago. In the United 
States the Indian com is practically the only cereal which furnishes the food’ 
starch in cerv large quantities, although rye starch is extensively used for 
this purpose in other countries. 

The starches of certain of the legumes, such as [teas and lieans, have also 
been separated and used for food purposes. They are not, however, used 
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to any such extent as would warrant any especial Reference to them at this 
point. 

Starch from the Peanut.— The peanut also yields a starch which has some¬ 
times been separated and used for food purposes. The quantity so employed, 
however, is not large enough to be of commercial importance. 

Food Starch Derived from the Potato. —Potato starch is also used very ex¬ 
tensively for food purposes, either in its natural form or when subjected to 
heat while still moist, as in the preparation of tapioca and sago. 

Adulteration of Starches. —The most common adulteration of starches is 
rather a misbranding than adulteration. The practice of adding inert while 
powdered mineral matters to starches is practically unknown in this country. 
Starch sometimes contains sulfurous acid used as a bleach in its preparation. 
This is an injurious substance and should be excluded from edible starches. 
The naming of a starch of one kind by the name of another and more valuable 
kind is simple deception. It is practiced to some extent in this and other 
countries. Starch itself may be used as an adulterant, as when maize starch 
is mixed with wheat Hour or powdered starch mixed with granulated sugar. 
This kind of adulteration is quite unknown in this country. The selling of 
cheaper starches for tapioca and sago is more common than it should be. 

CONDIMENTS. 

Condiments other than Sugar, Salt, Vinegar, and Wood Smoke.— The 

principal condimcntal substances which are used for food are of vegetable 
origin and of a highly aromatic character. Condimental substances them- 
sdlves may have food value, that is, contain digestible material which takes 
part in the metabolic processes. Their utility, however, and their value 
do not depend upon the amount of food which they contain, but upon their 
aromatic and condimental principles above mentioned. Condimcntal sub¬ 
stances are used in a variety of wavs, but in general it may be said that in 
an air-dried state they are reduced to a fine powder and employed in this 
form. Extracts may also be made from these condimcntal substances, either 
with water or usually with alcohol, and this extractable matter used as a 
condiment. The essential oils which they contain are also frequently separ¬ 
ated by distillation, and in this purified and concentrated state are, after 
dilution with alcohol, used for condimental purposes. Peppermint oil is a 
type of this character of condiments, 

' It will be sufficient for the purjxise of this manual to mention the principal 
condimental substances and refer for the character of their composition to 
the standards of purity established for them under authority of Congress in 
Circular iq, Office of the Secretary, l T . S. Department of Agriculture. 

Alts pice, also known as pimento, is the dried fruit of the Pimenla pimento L 
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.1 nise .—The anise is*a plant which grows from 14 to 16 inches in height. 
Its botanical name is Pimpinella anisum L. French, anis; Herman, Anis; 
Italian, aniso; Spanish, anis. 

The anise produces abundant seeds, which are the principal tundimenlal 
part. The seeds are used either directly in bread and other fcxxls or espe- 
iallv in the manufacture of liqueurs and confections. Anise seed is one of 
he oldest of condimental substances of which historical account has been 
preserved. 

Buy lea] is the dried leaf of the Laura c nobilis I.. In a powdered form 
< is used as a condimental substance in food, but it is chiefly employ eel in 
flavoring alcohol in the manufacture of the material known as bay rum. 

Capers .—The capers arc obtained by drying the (lower buds of the caper 
bush. The botanical name is Capparis .spinosa I.. French, caprier; Her¬ 
man, Ka|ternstrauch; Italian, cup|>oro; Spanish, alcaparra. 

The caper is a plant which is a native of southern l’.urope of shrub like 
proportions, growing to a height of from three to live feet. The llovvcr buds 
arc gathered when they are about as large as peas and are preserved by 
pickling in vinegar. 

Cara-way. -This is a plant which is native to Furope, is either annual or 
biennial, and belongs to the botanical species ('arum Carol I.. French, 
curvi; Herman, Fcld-Kummcl; Italian, carvi; Spanish, ah .crave,1. 

The seeds contain the aromatic principles which make the caraway valu¬ 
able as a condiment. The plant often grows wild. The roots have some value 
as food and tire also highly spiced, but are seldom eaten. I he seeds are used 
very largely for flavoring bread, especially among the Hermans. They are 
also used in certain varieties of cheese, especially that made in Hollaitd. 
Often they are found in certain candies and other confections. 

Cassia is that variety of cinnamon obtained from other 'pec ies of c innamon 
than Cinnamomum zeylunicum , and is not so highly valued for condimental 
and other purposes as the true cinnamon. 

Cassia buds, which are often used for condimental purpose', are the dried 
immature fruit of any species of the cinnamomum plant. I he linnainon, 
as it is offered for condimental purposes, is usually (inch ground, and the same 
is true of cassia. 

Celery Seed .—The seeds of celery are highlv prized for condimental pur¬ 
poses, cither as seeds or in the form of an extract. Doth are also often recom¬ 
mended for medicinal pur[xcses. • 

Cinnamon .-»-Thc cinnamon is the bark of various s|cccies of plants belong¬ 
ing to the genus Cinnamomum. The true cinnamon is derived solely from 
the bark of Cinnamomum zeylankum Itr’cyne. 

Cloves .—Cloves arc dried buds of the Caryopltyllus arotmilims F. I hey 
are used either in the original dried state or as a finely ground jjovvdcr. 
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Coriander .—The aromatic principles of coriander employee! for condi- 
mental purposes arc found in the dried seeds of the Coriandrum sativum L. 
This is a plant which is indigenous to southern Europe, growing from two to 
two and a half feet high. The seeds are used in the manufacture of liqueurs 
and for seasoning a great number of culinary preparations. It is stated by 
some authorities that the leaves are used for condimental purposes, but this 
is not the case. The leaves as well as the other green parts of this plant have 
a very unpleasant odor from which the name of the plant is derived. This 
odor is of a character which would exclude the leaves from use for condi¬ 
mental purposes. 

Cumin Seed .—The cumin plant (Cuminum cyminum E.) is thought to be 
indigenous to Egypt. It is an annual plant, sometimes growing front four 
to five inches high. The seeds are the aromatic part and are used for con¬ 
dimental purjioses. They hate a hot, acrid taste and a strong aromatic 
flavor. They are used chiefly for flavoring soups and in the manufacture 
of pastry of all kinds. They are also found in many kinds of liqueurs. 

Dill .— 1 'hc dill plant (.[nethum gravenlens E.) is indigenous to southern 
Europe. It is an annual plant and grows from two to two and a half feet 
high. The seeds, which are the condimental part of the plant, are flat and 
have a strong and bitter flavor. They are used in this country principally 
for flavoring a kind of pickle known as the dill pickle. 

Fennel .—The fennel plant (Fanicuhtm janirulum E.) is indigenous to 
southern Europe. It grows both wild and under cultivation. The common 
garden fennel is biennial in its habits. The seeds contain the condimental 
properties of the plant, and the seeds of the cultivated fennel are usually 
a Rout twice as long as those of the wild variety. They are flat on one side 
and convex on the other and crossed by thick yellow-colored ribs. The 
seeds arc Used chiefly in the manufacture of liqueurs. 

tiiugrr.—The ginger is the root of the plant Zingiber zingiber I.., and is 
one of the most highly prized of the condimental substances. It is a plant 
which naturally contains a large amount of starch, which forms nearly half 
of its weight in the dried state. The roots are often sent into commerce covered 
with lime, either for the purpose of preserving them or bleaching them. This 
is such a common condition that the limed ginger or bleached ginger is recog¬ 
nized as a legitimate article of commerce. 

Mace .—The mare of commerce is composed of the dried arillus of Myristica 
Jragrans Honttyn. Mace contains'a large quantity of fatty substance, usu¬ 
ally not less than 20 nor more than 30 (xTcent of its total Weight. There 
are several varieties of mace on the market, the principal one being Ma¬ 
cassar macc, which is obtained from the dried arillus of Myristica argenlea 
Warb. The Bombay macc is derived from the dried arillus of Myristica 
malabarica. 
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Marjoram Ls ihe driecf leaf of the plant known bv the botanical name of 
Major ana majorana (L.) Karst, or Origanum vulgare I.. This plant is a 
native of Euro]>e and is a very common wild plant in France, especially 
on the borders of the forests. It is also extensively cultivated. It is a )«t- 
ennial. The leaves of the plant arc the umdimenlal portions. A plant 
known as mountain mint is frequently sold as marjoram and has some of 
its condimental pro|>erties. 

Mustard .—The mustard seed is derived from various s|vei ies, distinguished 
largely by the color of the seeds. For iustnme, the white mustard is the seed 
of Sina pis alba I,., the black mustard the seed of lira ■.•dm nigra ( 1 ..) Ko«h, 
and the black or brown mustard the seed of Hrassica junica ( 1 ..) C.isson. 
The mustard is a widely distributed plant probably indigenous to Europe. 
It grows extetlsivciv wild and is also largeh cultivated. The mustard seed 
forms one of the most inqvortant condiments of commerce. The mustard is 
often ground before it is sold, and frequently it is mixed with other spices 
and with oils and is known ax prepared mustard. This latter variety is 
subjected to all kinds of adulterations, frequently containing verv little 
mustard but with enough turmeric to give the preparation a yellow color 
resembling that attributed to the pure article. Prepared mustard should be 
a thick paste composed largely of ground mustard seed together vvith salt, 
spices of different kinds, and vinegar. It may also be ground in oil. 

Xutmeg .—Nutmeg is the seed of Myrhlita jragrans. The seed is 
sent into commerce with a thin coating of lime, which, of course, must be 
removed before the nutmeg is used. It is principally used as Ihe unground 
nut and by grating it into the food which is to lie Havored at the time of use. 
The nut thus retains its flavor much better than when all ground at ortec 
and kept for some time. There are many varieties of nutmeg on the market, 
the principal ones being the .Maca.ssar, Papua, male, and long nutmegs. 
These are all the dried seeds of the M yri\ti<a argentea. 

Pepper .—Pepper is one of the most important of the principal aromatic 
condimental substances. There are many standard varieties which are 
known to the trade and which are derived from distinct botanical s|H-cies. 
The principal varieties are black |iep[ier, while |iep|ier, and paprika |«|>|kt. 
Black pepper is the dried immature berry of Piper nigrum E. White pep|«-r 
is the dried mature berry of Piper nigrum 1 .. from which the efuter and the 
inner coatings of the seed have liecn removed. Paprika |«'p|HT is a red 
pepper of very mild aromatic qualities* grown chiefly in Hungary and in 

Spain. , 

Cayenne pepper i.s a very active aromatic red pepper whic h is the dried 
fruit of Capsicum jrutescens I.. os CapUcum baccaium I.. 

The red peppers, therefore, may be divided into two distinct c lasses, namely, 
cayenne or hot, acrid pepper and the paprika or mild flavored jx-pjier. I here 
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is another variety of [>epper known on the market as'long pepper which is the 
dried fruit of Piper longum L. 

Saffron is the dried stigma of Crocus salivas L. 

Sage is a common garden plant which is very extensively used for condi- 
mental purposes, la-longing to the s|)ecics Salvia officinalis L. Sage is 
used very extensively by the housew ife in the preparation of domestic sausage, 
and is perhaps more commonly used in meat products of this description 
than in other foods. 

Savory or summer savory is a preparation from the leaf, the blossom, and 
tender tips of the branches of Salureja hortensis I,. 

Sweet Basil. — 1 This plant is indigenous to India, growing usually about one 
foot high. The botanical name is Ocymum basilicum L. French, basilic- 
grand; German, Basilikum; Italian, basilico; Spanish, albaca. 

The leaves of the plant are the aromatic part and are extensively user! for 
condimental purposes of different kinds. There are many varieties of basil 
in use. 

rW.-Thvme is a plant indigenous to southern F.urope and belongs 
to the botanical s|>ecics Thymus vulgaris L. It is a perennial plant and 
grows in the form of a small dwarf shrub. The plant may be propagated 
either by cuttings or may be grown from the seed. The leaves and young 
shoots of the thyme may be used for condimental purposes. Some other 
series of the thyme arc also used for condimental purposes, especially the 
varieties known as lemon thyme and mothcr-of-thyme. 

Vegetable Flavoring Extracts. —In speaking of condimental substances it 
was stated that they were either used directly in a state of fine subdivision 
for flavoring purposes or their extracts were employed. The use of the 
extract is often more convenient than the use of the powdered material, and, 
also, it secures a more even distribution of the flavoring principal throughout 
the food product. It is doubtful, however, if for really condimental purposes 
there is any advantage in the use of the extracted materials. Nevertheless 
there are many food products in which it would be inconvenient to use the 
jKtwdercd aromatic substance itself and the flavoring extract has become 
established as a legitimate article of a condimental nature. 

All the common extracts used in foods are described in the standards of 
purity established by the Secretary of Agriculture by authority of Congress, 
* and issued as Circular 19. 

• 

FRUITS. 

Definition. —Under the term “frdit” is included the edible products of 
many trees and shrubs. The term “fruit” in its general sense can be ap¬ 
plied to any kind of a food product, as for instance the fruit of the farm, 
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the fields, and the fofcst, but in a restricted sense, as it will l>e used 
here, it is applied to the class of orchard products represented by apples, 
peaches, pears, etc. Fruits, in a general sense, include also that class of 
wild or cultivated edible bodies known as berries. The term “berry" is 
restricted in its present sense to the products of certain small shrubs or 
tines, such as gooseberries, blackberries, raspberries, etc. The fruits that 
grow upon small bushes, such as the currant and gooselierry, occupy an in¬ 
termediate position between the orchard fruits which have been mentioned 
and berries. Orchard fruits are conveniently divided into large and small 
fruits, the large fruits being represented bv the apple, jtear, ]teach, quince, 
etc., and the small fruit by the cherry and plum. Fruits were doubtless 
among the earliest foods of man, and this leads to another classification of 
fruits, namely, wild and cultivated. Wild fruits, at the present time, do not 
include any large proportion of human foods. There are certain trees growing 
wild, such as the mulberry, the wild cherry, and others, which produce delicious 
fruits, usually of small size. The term “fruit” as used herein does not in¬ 
clude that very valuable class of foods known as nuts, which is considered 
under a separate classification. 

General Characteristics of Fruits.— The general characteristics of fruits 
include their color, flavor, odor, and nutritive properties in so far as we arc con¬ 
cerned with them in this manual. They are composed very largely of water, 
perhaps 80 percent or more. The solid matter consists of the usual cellulose 
structure of vegetable bodies, sugars, gums, organic acids, and mineral matters. 
Fruits are all succulent, that is, by reason of their high content of water, com¬ 
posed chiefly of matters in solution which constitute their juices. All fruits, 
therefore, when subjected to pressure yield a juice which contains the principal 
]>ortion of their dietetic constituents. The study of the composition of the 
fruit juices would, therefore, naturally accompany a study of the fruits them¬ 
selves. The chief characteristics of fruit from a dietetic point of view and 
also as to palatability are derived from their sugars and 'acids. I he 
taste also is largely due to these comjxmenfs, In addition to this 
the fruits contain aromatic substances belonging to the class of essential 
oils and compound ethers which give to them the agreeable odor which adds 
so much to their value. Fruits are naturally colored anti these colors, to 
which the eye is accustomed, become marks of distinction and excellence 
in many cases. The prevailing colors of fruits arc red, yellow, and green. AIL 
shades of colors, however, are represented by the mingling of the primary 
tints. Certain colors are associated with certain fruits as, for instance, «ed 
with the cherry, raspberry, etc., green, red, and yellow with apples, and 
shades of red and yellow with peaches. These colors arc due to the different 
conditions of the chlorophyll or vegetable coloring matter which the skin of 
the fruit contains. The three principal color tints which arc prexiuced are 
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known as chlorophyll (green), xanthophyll (yellow)* and erythrophyll (red). 
The mingling of these three distinct colors in the plant coloring matter forms 
the various tints which are seen in fruits and which render them so attractive 
to the eye. 

The sugars in fruit include both the common sugar (sucrose) and 
invert sugar, which contains equal quantities of dextrose and levulose. As 
the sugar is more or less abundant in proportion to the other ingredients the 
fruit is more or less sweet. The different fruits contain different quantities 
of sugar,—the richest perhaps is the grat>c which often in a state of complete 
maturity may have from 25 to 30 percent of sugar. Apples contain from 
five to 15 percent of sugar, and peaches and pears somewhat less. In fact 
this range in sugar will cover nearly all the fruits, large and small, as well as 
most of the berries. The quantity of sugar contained in each of the fruits 
will be especially noted in treating of them individually. One of the most 
important constituents of fruit from a palatable point of view is found in its 
organic adds. These vary in different classes of fruits. The most common 
organic acid in fruit is malic, which is the chief acid in the apple and allied 
forms. In citrus fruits, such as the lemon and orange, citric acid is the principal 
organic acid. In grapes the principal organic acid is tartaric. More than 
one of these acids is, however, usually contained in a single fruit, and other 
organic acids than those named are found in small quantities in various fruits. 
The three mentioned may be regarded as the typical acids in fruits. These 
acids, if prepared chemically and administered in a pure state, have practically 
no food value at all, and cannot be considered as wholesome material to place 
in the stomach. When, however, they arc eaten in their natural state in 
combination with the pitash and other bases which fruits contain, and mingled, 
as Nature has done, with the other constituents, they add not only to the pala- 
tability but also to the wholcsomeness of the product. This is only another 
illustration of the fact that natural products are often wholesome and desirable 
where artificial products of the same kind chemically are hurtful and unde¬ 
sirable. Many fruits contain considerable quantities of a carbohydrate 
allied to some extent in its composition to sugar and starch but which 
has the property of setting to a semi-resilient mass known as jelly. This 
constituent in fruit is known as pectin or peetose and is present in greater or 
less quantitiesdn almost all fruits. It is by the utilization of this component 
•of fruit that the jellies which are so common an article of food are prepared. 
While in its physical projierties the jelly of fruits has some resemblance to the 
gelatine or jelly of animals, its chemical composition and nutritive values 
are entirely different. The gelatine or jelly of animals is essentially a nitrog¬ 
enous product while the pectin or jelly uf frqit is essentially a carbohydrate 
product. The two, therefore, are not to be confounded. 

Nutritive Uses.—The edible fruits are not only valuable on account of 



NUTRITIVE USES. 


329 


the nourishment they cdhtain but particularly so Iwcause of the general 
effect which they have upon the digestive operations. Their judicious use 
is conducive to health in many ways. The fruits are mildly laxative, as a 
rule, although there are some exceptions to this. Tor instance, in some berries, 
like the blackberry, the quantity of tannin present is sufficient to cause a 
styptic or binding action. While all the fruits contain tannin it is usually 
not in such proportions as to produce a constipating effect. On the other 
hand the combination of the acids, bases, pectins, and sugars favors a free and 
natural progress of the food through the alimentary canal. The entire with¬ 
drawal of fruit from the dietary, even if the nourishment it supplies be provided 
in some other way, would work great damage to health. There are certain 
dangers, however, to be avoided in tire general use of fruit. Immature 
and imperfect fruits are unwholesome. Fruits tire often subjected, moreover, 
to infection with eggs of various kinds of insects, and these organisms and the 
larvte or eggs thereof nitty be introduced into the stomach with more or less 
injurious effects. In the eating of fruit, care should be exercised in the 
inspection and proper preparation of the artit Ic; it should be free from infec¬ 
tion, decay, and insect life. The natural condition in which fruit is eaten is 
in the raw state, and in general it may be said that this is the more wholesome 
ami preferable way of eating it. On the other hand the cooking of fruit ster¬ 
ilizes it and makes the consumer secure against any infection from bacteria and 
insect life, and in some ways promotes to a certain degree thedigestive processes. 
This is especially true of fruits of a hard or umiclding nature. Cooked 
fruits, as a rule, may be considered less desirable than the natural article, but 
they deserve mention on account of their freedom from infection, wholesome¬ 
ness, and general dietetic value. Some fruit-, such as apples and pears, evil- 
lain notable quantities of starch, especially in the immature state, and this 
disappears to a greater or less extent during the process of ripening. At the 
period of complete maturity the starch is reduced to a minimum and the sugar 
in the fruit reaches a maximum. After this period the fruit begin- to lose in 
dietetic value,due to the natural process of decay,"which is not cwn entirely 
checked by placing the fruit in cold storage. The sugar gradually ferments and 
disappears. The fruit becomes more spongy and less palatable and its general 
properties are impaired. Other fruits, such as the orange and lemon, berries, 
etc., contain little or no starch at any period of their growth liy careful 
storage the period of maturity may lie prolonged for weeks or c\ en months, anil . 
thus the fruit made available over a very much longer period than would other¬ 
wise be the case. Under the existing conditions of communication with all 
parts of the world it is not impracticable for even those who arc not blest with 
wealth to have a daily supply of fresh fruits grown in different parts of the world. 
In temperate climes fresh fruits are available from June until May of the fol- 
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lowing year, either furnished directly from the orchard or properly presen r ] 
by storage. 

Apples.— The apple is one of the principal fruits in the market both 
because of its crop value and its general properties. 

It is the most abundant as well as the most valuable of fruits. The apple 
is grown practically in all parts of the United States, but there are some locali¬ 
ties in which apple trees are grown with special success. Among the states 
which are famous for apple growing may be mentioned New York, Virginia, 
Michigan, and Missouri. 

The varieties of apples arc so numerous that it will be useless to attempt 
to mention them. Some of the most important are the Ben Davis, the Pippin, 
the Winesap, Jonathan, Rhode Island Greening, York, Albemarle Pippin, 
Clayton, Early Harvester, Sweet June, Tompkins King, Northern Spy, 
Russet, Yellow Bellflower, etc. 

Acidity of Apples .—One of the chief points in the palatability of apples as 
well as in their general character is their acidity. While apples are not relished 
when too sour they are as little relished when too sweet. The sugar and 
acid in apples are the chief factors in their palatability, not excluding the 
delicate flavor imparted by essential oils and ethereal substances which, 
though present in such small quantities as not to be measured chemically, 
nevertheless are highly important in making up the total effect of palatability 
and wholesomeness. The chief acid in apples is malic. It exists during 
all periods of the growth of the apple, but is more apparent in the green and 
immature state than in the ripe fruit. The relative quantity of malic acid 
in respect of sugar and starch is given under the heading of “Behavior of Apples 
Dpring Storage.” 

Adulteration oj Apples .—There is, of course, no adulteration of apples 
in their natural state except the attempt which is sometimes made to deceive 
the purchaser res|)ecting the character of the whole package by placing the 
best and most attractive fruit on the top. This is such a well known practice, 
though regrettable, as nofto demand any particular comment. The purchaser 
who has his own interest at stake will usually inspect the bottom as well as 
the top of the package before buying. The chief forms of debasement are 
those which are not practiced with any attempt to deceive. They consist 
in offering apples which are bruised by carelessness in gathering, or which 
. are infected by insect life. In fact the greatest damage to which the apple 
is subject is that of the ravages of insects. There are certain kinds of insects 
which naturally breed in the apple. The egg is often laid in the early develop¬ 
ment of the fruit and by the time the apples are ready for consumption the 
larvie stage has been reached and the* worm has produced ravages to a great 
extent which are often not indicated by anv external appearance. It is 
evident that the farmer cannot be held resoonsible in all cases for this condition 
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,,f the fruit. Nevertheless it is only fair to state that in the modern develop¬ 
ment of the spraying industry the ravages of insect pests can lie restrained 
and controlled, if not entirely prevented, by the proper spraying of the fruit. 
This spraying introduces another danger which cannot lie forgotten, namely, 
the remaining upon the surface of the fruit of some of the spraying material 
itself. If present at all this material is apt to be either at the |xiint of the 
junction of the stem with the fruit or at the opposite extremity of the apple. 
I-'or this reason the fruit when eaten raw should lie peeled in order that any 
remaining particles of the poisonous material used in spraying may be removed. 
It is to the interest of the merchant to present fruit of this kind in the most 
attractive form, by the exclusion of bruised, rotten, or infected apples and 
the offering of the sound, ripe fruit in as presentable a condition as possible. 

Composition oj Apples at Various Stages oj Maturity .—The following table 
shows the analysis made of one variety of apple, the Baldwin, at various 
stages of maturity: 
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The chief point of interest in the above analysis is the gradual decline 
of the starch. When the apple is overripe the start h is entirely gone. When 
the apple is ripe only a small part of the starch is found. In the green apple 
very large quantities of starch are found. The sugar increases as the starch 
diminishes. There is a little over 14 percent of sugar in the perfectly rijse 
apple but much less in the green. The acidity calculated as malictuid dimin¬ 
ishes as maturity is approached. In’general it may be said that in the ri|xning 
of an apple the starch is converted into sugar and the aridity is diminished. 

The composition of apples varies very greatly, as may lx> easily understood, 
with the variety of the apple examined, the character of the season in which 
it grew, and with the individual apple or sample. The IxM that ran lx- done 
in showing the composition of apples Is to give some of the most reliable analy¬ 
ses, covering the largest range of examinations in this and other countries. 
In the following table are given three sets of analyses of American apples 
and two sets of foreign apples, the first three Ix'ing American and the second 
series Ix'ing foreign. 

The table gives the numlxr of samples included in the analytical data, 
and the mean, maximum, and minimum results of the analyses. 
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The combination of the average data of the American series shows a mean 
percentage of reducing or invert sugar of 7.90 and of cane sugar of 3.40. 
The average American apple therefore contains 11.30 percent sugar. 

Dietetic Value .—The wholesomeness of apples is well recognized by all 
authors on physiology and lugiene, and the necessity of at least a partial 
frujt diet is acknowledged by all. Inasmuch as the apple is one of the most 
abundant of fruits, being produced in enormous quantities and sold often 
at a very low rate, its value as a food product is probably not as fully acknowl¬ 
edged by our own people as it should be. Through a greater part of the year 
apples can be made a staple article of diet. They are, of course, to be most 
highly recommended uncooked, and esj>edally those varieties which have high 
palatable qualities and a suitable softness of texture. Very hard apples, 
even if palatable, are not recommended for eating raw. In a cooked state 
the apples arc scarcely Jess wholesome and nutritious than in the raw state. 
It is true tlutf in pastry their good qualities are often counteracted by the 
poor quality of the pastry envelop which, by reason of the method of its prep¬ 
aration, usually with an excessive quantity of lard or some other oil or fat, is 
rendered sometimes not only unpalatable but also difficult of digestion. In a 
stewed condition or prepared in some other unobjectionable manner no ad¬ 
verse criticism can be made upon the quality of the apple as an edible 
product. It may also lie preserved in cans by sterilization by the process 
described under canned fruits. In this condition the product is known as 
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.unned apples.” Whcn'prepared in this way the apples are often flavored 
«ith sugar and sometimes with spices. 

Many suggestions are often given as to the proper time for eating apples, 
hut it probably makes little difference, so far as their dietary or hvgionic 
character is concerned, whether they arc eaten before or after meals or during 
meals. Since it is advisable, as a rule, not to introduce into the stomaih 
i ontinually fresh portions of food, it may lie regarded as safe advice to suggest 
that the consumption of fruit be made practically a function of the meal 
and that it be not used indiscriminately, loading the stomach Ix-tween meals 
with additional quantities of material which require digestion. 

I.rngtli 0 / Harvest .—By selecting varieties that mature early in the summer, 
in the early autumn, and in the late autumn the period for harvesting apples 
may be prolonged in the northern states from August to November. During 
this period, if thedifferent varieties are properly selec led for the maturing time, 
the ripe apple can be offered to the markets fresh from the tree during the 
entire season. As a rule the later maturing varieties are more palatable, more 
aromatic, and more nutritious than those that mature early. 

/Vc lose Content 0 } .1 pplrs. The juice of apples like the juice of mauv other 
fruits has the property of coagulating to a solid or semi solid material on 
boiling to a proper consistence and allowing to stand. It is cine, essentially, 
to the existence of pectin or pee lose bodies as described In the inttoduction 
to the chapter on fruits. This is a body allied to the carbohvdiales and 
must he regarded as one of the essential constituent' of apples and ai 
imparting to them a characteristic flavor and quality. 

/’irking and Carr oj .1 />/>/cv The greatest diflic ultv ev|x-rieiic ed in market¬ 
ing apples is in the danger of bruising either at the time of picking or during 
transportation. The apple when removed from the tree still remains a 
living organism with all of its functional activities, except additional growth, 
continuing in full power. As a rule,at the time of picking the apple is not 
yet mature, and unless intended for immediate consumption the ulmost care 
.should he exercised that the skin he not broken or the’Hedi bruised. Wherever 
the flesh of the apple is bruised it lessens its vitality and decay soon begins. 
This is shown very conclusively in the studies in the Bureau of Chemistry, 
where it was found that the starch which is still present in apples at the time 
of picking is gradually converted into sugar during the storage fcf the apple, 
thus increasing the payability of the fruit. In those parts of the flesh that 
have been bruised and the vitality impaired the starch remains unchanged 
during the process of ripening. By the careful picking of the fruit and wrap* 
ping in soft papers, so as to prevent bruising in transit, apples of the proper 
character can be tran.s]>orted long .distances, even beyond the seas, and arrive 
in good condition. This is an especially important fact in the American 
market, because our foreign trade in fresh apples is very large and constantly 
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growing. 11 is useless to attempt to send a bruised or decaying apple on i 
long journey, since it will arrive in a condition unfit for consumption and, 
further than this, the organisms which are active in decay are conveyed to 
the sound fruit, and thus a whole package may be infected from a single 
apple in bad condition. 

Storage oj Apples. -The apple is a crop which is capable of being stored 
through many months, especially in winter time, without any material dete¬ 
rioration. The subject of the storage of apples has been carefully studied in 
the Bureau of Chemistry and the Bureau of Plant Industry, and the following 
are some of the cone lusions which have been reached: 

Tannin Principle. ---Apples, as is the case with other fruits, have a notable 
content of tannin in some form. This constituent of apples is also actin' 
in giving flavor and palatabilitv to the product. It is not present in quan¬ 
tities which render the apple unusually bitter or styptic in its character. Inas¬ 
much as tannin is practically a universal constituent of all vegetable sub¬ 
stances it must not be neglected as a normal constituent of fruit, while some 
of the fruits, especially the grape, owe some of their chief characteristics 
as to flavor and palatabilitv to their tannin content. 

Preparation oj Apples jur Drying .—The apples usually are brought to the 
large factories in wagons or by railway and are pared and sliced bv machinery. 
Where proper control is exercised all the imperfect, rotten, and infected 
apples are rejected, and are used either for cattle feeding or sometimes, un 
fortunately, in cider making. The sound apples, after they are pared and 
sliced, are placed in trays and passed to a xulfuring apparatus where they 
are exposed to the fumes of burning sulfur to prevent their becoming 
dark upon evaporation. In other words it is essentially a bleaching process. 
The fumes of sulfur are also strongly antiseptic in character, and thus the 
finished product is less likely to decay or become infected with mould 
than a similar product not exposed to the fumes of sulfur. This process 
is extensively practiced, but its extent does not render it immune from proper 
criticism. Of sg sample* of cva|>nrated fruits purchased on the o]>cn market 
13 samples had been treated with sulfur fumes. This shows that over 50 per¬ 
cent of evaporated fruits arc sulfured during the process of preparation and 
evaporation. The greater number of physiological and hygienic experts 
agree that the fumes of burning sulfur, commonly known as sulfurous acid, 
are injurious to health. It has been shown by researches in the Bureau of 
Chemistry that sulfurous acid or sulfites have a specific influence upon the 
red corpuscles of the blood, tending to diminish them very largely in relative 
numbers. This acid has also many other influences upon melalxdism of an 
objectionable character. The question is one worthy of very careful con¬ 
sideration—whether for the sake of preserving a light color and securing 
immunity from mould or decay it is advisable to introduce into a food prod- 
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net any quantity whatever of a substance injurious to health. The answer 
to this question seems almost unavoidable, and it is. and should tie, negative, 
li is highly advisable that the manufacturer of evaporated apples, as well 
.is other fruits treated in a similar manner, should at once begin a series 
of experimental determinations for the purpise of ascertaining whether 
or not a product equally as palatable and more wholesome cannot be made 
without the use of sulfurous acid. The result of this investigation cannot 
lie doubted. There is no doubt whatever, even at the present time, that 
by the elimination of the sulfuring process a product can be made which is 
far more wholesome, although [icrhaps not so presentable as that which is 
now made. If all manufacturers of evapirated fruits practiie the same 
method there can be no financial injury as a result of the darker color which 
the finished product would assume. On the contrary the consumer of this 
product w'ould soon understand that a different color was due to a more 
hygienic method of preparation, and hence the product would lie commended 
in such a way as doubtless would largely increase its consumption. Instead 
of the manufacturer being injured by the prohibition of the use of sulfur 
he would in a very short time lie greatly benefited. It is hoped that bv 
the means of general information which is spread abroad concerning 
matters of this kind among our people and also through the operations of 
national and state laws the use of injurious substances, sue It as the fumes 
of burning sulfur, in connection with food products, may be entirely dis¬ 
continued. 

Pried Apples. —A eery important industry in this country is the preserva¬ 
tion of apples by drying or evapiration. The term “dried” apples is 
usually applied to the product which is naturally dried by cutting the 
apples into convenient sizes and exposing them to the action of the sun. 
This is more of a domestic than a commercial industry, and until 
the introduction of artificial drying was practiced very generally by the 
farmers’ wives of the country. It was not an unusual thing in the autumn 
to see the roofs of smoke houses' or kitchens practically covered with 
sliced apples exjiosed to the drying influence of the autumnal sun. In such 
eases care must lie exercised always to have the exposed articles under such 
control as to enable them to be gathered up and pul away w hen rain is threaten¬ 
ing. The dried apple is a wholesome fruit, although somewhat unattractive m 
appearance owing to the darkening of the surface during the long explore 
necessary to secure the premier degree of,evapiration. When projicrly pre¬ 
pared the dried apple has its moisture content reduced to approximately yo 
percent or less. 

Evaporated Apples .—The term “evaporated” is applied to apples produced 
on the same principle as those “dried,”but instead of being expisod to the sun’s 
heat they are artificially dried by evapiration. This industry has reached 
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a great magnitude in this country, and Wayne C*., New York, especially, 
may he regarded as one of the centers of the evaporating industry. 

Cherries.—The cultivated cherry tree is believed by Bailey and Powell to 
have been derived from its ancestral type, the sour cherry ( Primus cerasus L.), 
which is characterized by a diffuse and mostly low, round-headed growth 
with fruit which is always red, with soft flesh and very sour taste, and from 
the sweet cherry (Primus avium I..), a tall growing tree with the bark tending 
to peel off in birch-like rings and with variously colored fruit, spherical or 
heart-sha|ied, with the flesh hard or soft and generally sweet. There are a 
great many varieties of these trees. The cherry orchard begins to bear 
profitably at aljout the age of five years; the trees often live to a great age 
and continue to bear fruit. Records of cherry trees over a hundred years old 
are known. However, it is believed that about thirty years is the limit for 
profitable bearing. Cherries grow in all parts of the United States. Formerly 
the crop was a very important one in the East, especially New York, but of 
late years the California cherries have been more and more occupying the 
market. As a rule the California cherries are finer in appearance, larger, 
anti freer from worms and imperfections, and ;>ossess a flavor which is often 
equal to that of the best flavored cherries grown in the East. 

Com position oj Cherries .—What has been said respecting the variations 
in the composition of apples is applicable with equal force to cherries. In 
the following table is given first the mean composition of six samples of cherries 
of American origin with the maximum and minimum. Following this is 
the mean conqxisilion of nine samples of foreign cherries. 
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The data show that the average quantity of insoluble matter in cherries 
is about the same whether of American or foreign origin. The total solids 
represent that part of the cherry which is hot water, including principally 
the cellulose, the ash, and the protein. The quantity of protein, as is seen, is 
quite small, the average being a little less than ij percent. The total sugar 
present, including cane sugar and reducing sugar, is a little over n per¬ 
cent. The analytical table does not give the minute portions of essential 
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,iK, ethereal substances^ and adds to which the juice owes its distinctive 

ll.ivor. 

Varieties .—There are a great many trade-names given to different varieties 
of cherries. In New York the common varieties are the lil.uk Tartarian, 
Hlark Eagle, Napoleon, Yellow Spanish, Windsor, May Duke, Robert's 
Red Heart, Governor Wood, Early Richmond, etc. 

A great many cherry trees are also grown in Iowa. The varieties most 
prized in Iowa are the Malaheb, the Ma/.zard, Wild Hird Clicrrv, Sand 
Cherry, American Morello, Russian Seedling, Northwest, Duchess d’Angou- 
lente, and very many others. 

In Virginia the principal varieties, in addition to those mentioned, which 
are cultivated, are the Coe, Early Purple, Kirtland Mary, Rockport, Olivet, 
Philip|>e, etc. 

The cherry owes one of its chief values to the fact that it is one of the 
first orchard fruits to ripen. In the vicinity of Washington cherries ripen in 
Mav, and further north not later than June. The cherry, therefore, oilers 
a delicious and wholesome fruit early in the season, and is the precursor of 
the crops of orchard fruits which begin early in May and last until the frosts 
of autumn. It is eaten raw, stewed, or in the form of pie or pudding. For 
cooking purposes it is desirable that the pit of the c henry be removed, 

Grapes. —There is no fruit more highly esteemed in this ,md other c ountries 
than grapes. The utilization of grapes for wine making is reserved for dis¬ 
cussion in the companion volume to the present manual devoted to beverages. 
Table grapes arc grown extensively in this country in New Anrh, Ohio, \ ir- 
ginia, Missouri, and California. In fact, such grapes are grown in almost 
every state, but those mentioned embrace the prim ipal grape grow ingdistric Vs. 
The Catawba and Delaware varieties are the chief products ot the pen them 
vineyards. Many other varieties are produced in California, such as the 
Tokay, Muscat, and Malaga, while in the South one of the principal varieties 
is the Scuppernong. The oldest grape vine known in the l luted States is the 
original Scuppernong stock. 

I am indebted to Dr. It. W. Kilgore, of Raleigh, N. t . for the following 
description of the vine and also for Fig. 48. 

“The Scuppernong Vine on Roanoke 1st and, North Caroiina. 

“The old scuppernong grape vine on Roanoke Island i- probably the 
oldest fruiting plant in America—certainly, one of the oldest of whic h there 
is definite knowledge. A clear record of it begins in 1797, when the land on* 
which it was growing was purchased by Maurice Haunt. Previous to his 
purchase nothing definite is known as to-its age or to whom it belonged,.save 
the fact that it was then a very old vine, as Maurice Haum was told by his father 
that he had eaten grapes from it when a boy. From Maurice Haum the estate, 
at 
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of which the vine was a part, descended to his daughter, Mahala, and from her 
to .Benjamin F. Mcekins, her son, who is the present owner. 

“The vine is situated on the northern end and on the eastern shore of the 
island, about two miles south of the supposed site of Fort Raleigh. It covers 
an area of aland one-fourth of an acre, and as far back as can be remembered 
its growth has been stationary, probably due to a lack of proper training and 
inducement to spread. The sine has fne large trunks averaging two feet in 
circumfereiK c which are indcsiribalds gnarled and twisted. It is still vigorous 
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and yields abundantly, seemingly unaffected by age in this respect. A con¬ 
servative estimate of its \ ield is an aserage of sixty bushels of grapes a season.” 

There is no part of the country, houecer, that grows grapes so abundantly 
as California. Many thousands of ac res are eoccred with vines, both for table 
use and wine making. The climate is remarkably well suited to produce a 
gra|>c very rielt in sugar. The edible grapes do not liace so high a content of 
.sugar as those used for \c ino making, as is shown bv the data below. 

Composition oj Californio Grope.s (three samples) (edible | sort ion): 

. Water.....S0.12 |K-rccnt 

Protein,. .. .'. 1.26 “ 

Sugar,. ...16.50 “ 

0.50 “ 
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The preceding analysed are evidently of grapes for table use. The ju'uc 
, f the wine-making grapes of California, according to the composition of the 
v, ine, contains about 24 percent of sugars. 

The luxurious growth of the cine in California is illustrated by Tig. 49, 
showing a scene in a vineyard near Fresno, California. 

Peaches. —One of the most valued orchard fruits in the Fnitcd States 
is the peach. The jieach is a tree which is partiuilarlv sensitive 
to the environment in respect of bearing a crop. In many localities where 
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peaches have nine been valuable thev have teased to pioduie with am iegu- 
•larity, which renders the planting of an onhard inadvi-ahle. I hi piinupal 
danger in the peach tree is the too early blooming and the expo me of the 
tender fruit to late frosts. The pcuih Wee is also subjYit to nunv forms 
of disease, one of which, namely, the yellows, has baffled up to die present* 
time the efforts of the e.\|>erts to diagnose and treat, in planting a pe.n h 
orchard c.\|)cricncc has shown thijt it it well to plant the trees upon high 
ground or ujxin the sides of hills. By being plai ed on h*gh ground near deep 
ravines it lias been found that the chilling of the air. whic li would naturally 
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come with frosts, makes the air heavier, so that it rcflls down into the valleys, 
replacing the air on the hills with fresh portions unchilled and thus protecting 
the high ground from frost while the low ground is chilled below the freezing 
point. Everyone must have noticed, es[>ccially in the autumn at the time 
of the first frosts, that the vegetation in low lying land is usually killed before 
that on the adjacent hills. The peculiar susceptibility of the peach tree to 
the environment mentioned above has practically confined the culture of 
peaches to certain definite localities, as for instance to Michigan, Connecticut 
Delaware, Maryland, Tennessee, and Georgia. The danger of late frosts 
vf course does not attach to the peach tree grown in California and similarly 
situated localities. At the present time Georgia is probable the most im|>or- 
tant peach-growing state in the Union, both cm account of the reasonable 
certainly of the crop and also because of the early date at which the peach 
can reac h the markets of the large cities of the east and central portions of 
our country. 

Many attempts have been made to protect the peach tree against the danger 
of premature blossoming and consec|Ucnt exposure to the late frosts. In 
the cultivation of the trees it has been desirable to secure a variety which 
blcioms'as late in the spring as possible. The building of fires around a peach 
orchard in the spring when a frost is imminent has sometimes protected the 
orchard from disaster This process is known as smudging. Another method 
of protecting tlie trees front the danger of late frosts is bv whitewashing. 
The colors which absorb heat most readily are black and purple.'. White 
is one of the best protections by reason of its reflective power. A white¬ 
washing of the branches of the trees and in fact of all the tree has been prac¬ 
ticed with some success as retarding the early bloom of the buds. Elaborate 
studies of this method of treatment have been carried on by the Missouri 
station, and it has been developed that there is a considerable difference be¬ 
tween the temperature of whitewashed and umvhitewashed peach twigs. 
The whitewash is therefore recommended as a means of retarding the devel¬ 
opment of the buds. The whitewashed trees bloom from a week to ten days 
later than those which are not thus treated. It is reasonably certain that 
by means of this kind or by cultivation a peach tree may be produced in any 
given locality which will put forth its buds from a week to ten days later 
than the normal [reriod of blooming in that neighborhood. In regions where’ 
the winters arc severe, the development of the tree in the early spring may 
also be prevented by placing xtraw'round about it when the ground is frozen. 
The straw protects the frozen ground from rapid thawing and thus delays 
the development of the buds. The varieties of [reach trees are legion, and 
it is’useless to try to name them here. Some of the varieties most prized in 
Georgia are the Bishop, Champion, Crawford’s Early, Chinese Free, Crimson 
Beauty, Crosby, etc. 
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Composition oj the Aacli — Naturally, the peach varies great Iv in its 
composition according to the variety, environment, and general accidental 
conditions. Its chief characteristics, of course, are the acid which it min¬ 
iums, its sugar content, and the taste and aroma due to the essential oils, 
ethers, etc., which are dcrrln|x.-d with proper delicacy in the fruit. The pe.u h 
also has a distinct flavor associated with small cjuantities of Indrocvam, acid. 
This jxiisonous compound is dcvclo|>cd in consider.thle c|u.intities in the 
kernel of the fruit, and there are sufficient traces of the flavor alcove mentioned 
in the fruit itself to give a distinct and characteristic taste. The mean com- 
[Htsition of some of the different varieties of peaches is given la-low: 


Water,. . Ss ; pm ,-nt 

l'rotnn,. . .. 

Fat,. i “ 

Ash. ; « 

Sugar anil diIht tarlx>ln«iraUs, ... , 0 s “ 


I'ree ami Cling Vault .—Peaches may lie dicided into two great classes in 
respect of persistence with which the flesh adheres to the pit of the fruit. 
1’eac lies in wliic It the flesh is separated easily from the pit, Icav ing the external 
surface of the pit drv and clean, are called freestones, while in the other varietv, 
where the flesh is firmly attached to the pit and on the removal of the flesh 
a portion adheres thereto, the term “clingstone” is applied. 'I here is prob¬ 
ably no difference in the value of the two varieties, hut In, reason of the case 
with w hie h the freestone petit h can he utili/ei I tor eating ami e ooking put pises 
it is sometimes preferred. 

Since the development of rapid means of transportation and the effective 
applications of cold storage the peach is found in c itv matkels from c.uly 
spring to late autumn. The peaches in Morula arc- rcadv for the market 
in May and in Georgia from June on, while in the north the peach ripens at 
later periods up to Oc tober. In fat t in the north the late pe.u lies are esteemed 
as better in flavor and quality, and especially suitable for canning and pre¬ 
serving purposes. 

Uses of the Peach .—Peaches are perhaps the most esteemed of all the 
common fruits for eating purposes. On the table the sliced peaches with 
sugar and cream is a common dish through the whole summer in almost 
every part of the country. Peach cobbler (a deep pie; and p-aclt pudding 
are dishes which arc highly esteemed. 

Plums.—(Native Plums.) The following data represent the mean com¬ 
position of three samples of California plums: 

Total solids. ?r do percent 

Ash,—... >. . Vj 

Aridity,. .. . . ! oo “ 

Protein. 40 “ 

Total sugars,... 1545 “ 
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The plums imported from Japan and the hybrids produced therefrom 
are considered of higher value than the native plum. The Japan plum 
(Pnmm Iri/hmi) has been introduced into this country for many years. They 
are larger and handsomer and have better shipping qualities than those of 
native origin, except perhaps in a few cases. The trees are also less subject to 
that great enemy of the plum, the curudio, than the native plum. Of the 
plum trees grown in Georgia the varieties of native trees whiih arc recom¬ 
mended are the Clifford and the Wilder, of Japan trees the Lutts, Red 
Jum, Abundante. and Chabot, and of the hybrid varieties, the Wiekson. 
I’lunts in Georgia mature front the lirst of June until the middle of July. 
Further north the date of maturity is later. The plum, as well as the cherry, 
nourishes especially in California, which is more famous for these fruits than 
any other stale. 

Quince. The quint e is a fruit whiih is not very extensively used raw, but 
is valued 1 hiellt as a preserve. The quinte flourishes in totalities that prodtn e 
good apples, but the magnitude of the 1 rop is very restrit led as compared vvilh 
apples. 

Sinn. 1'keiis, 

Blackberries {A’ii/ud iiigrnbiin its var Sulixus Hailey). -Among the small 
fruits one of the most common and abundant is (he blackball. This fruit 
grows vv ild over large areas in the Tinted Stales, mostly in the middle portion 
between the extreme north and south. The brier on which it grows is an an 
mial plant, springing eat It year from the roots and tiling after bearing fruit 
The plant is very largely militated, bearing larger and more presentable 
berries, but gaining nothing in flavor anil palutability. The berries are 
generally blai k when fully ripe, though red during the ripening stage and some¬ 
times when mature. They are eaten raw,stewed, and in pies or "cobblers.” 
The berry is extensively used for making jams, jellies, and preserves, and for 
canning purposes. The juice of the berry is used for making a wine, usualli 
with the admixture of sugar. Blackberry cordial is blackberry juice preserved 
in whisky or brandy with sugar and aromatics. 

Dewberry. This is a variety of blackberry in which the vines lie cm the 
ground instead of standing upright. Some of the dewberries possess unusual 
fragrance and palatability. In other respects they conform to the statements 
relating to blackberries. 

Gooseberry (Kibes oxyonwllioiilrs I,.). -The gooseberry resembles very 
closely the currant in its general properties. The surface of the Kuropcan goose¬ 
berry is covered with prickles, but the Americ an variety is smooth. The goose¬ 
berry bush is found in most gardens, affording a fruit of high rondimcntal 
value’. The fruit is eaten raw, but is used princ ipally in pies and as preserves. 

Huckleberry ( Goylussiieia rrsinosa Torr. and Gray).—The fruit of the 
huckleberry bush is used very extensively for malyng pies, especially in the 
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northeastern parts of the Vnited State-. There arc many \ arictie- of the berry 
on the markets. The blueberry i- one \uriet\ that i- very abundant. The 
term whortleberry is also applied to this fruit. 

Mulberry (.Warns nigra ).—The mulberry «nms wild over extensive area- 
in the United States, especially in the ()hio valley. It i- a tree valued hi»hlv 
for its wood, which is la-lint; and excellent for fence post-. The berries ripen 
early in the summer or late in the sprint; and ace u-ed a- food to a limited 
extent. 

Raspberry (Rubu t strigosus Michx h The ra-pberrv resembles the lilac k- 
berrv in many of its characteristics. It is chielly a c ultivated plant, beim; le-s 
hardy than the blackberry, and therefore not wrnvvim; wild to -cell an extent. 
The fruit mature- ju-t before the blat kbeii \. and i- ii-cullv of a red color and 
of a plea-ant charac teri-tic ta-te. 

Strawberry (Pragaria ( lii/oriisis Thrli ) for edible purpo-c'- in it- fre-h 
-late the strawberry is the mu-l important of the -mall fruit-. It i- olierecl on 
the markets at all sea-on- of the year - ripening in the winter time in I'lomla 
and California acid comint; into the market- in the late -uinmer in the noitliern 
and northeastern state-. It ;;rtm- on vine- Iv me; on the giucmi! and ripens 
early in the -print; hi the latitude of \\a-hinalon, viz . tnnii about the middle 
of May, It is eaten raw —often with -ucai and ticam mote extensively 
than any oilier -mall fruit. The wild -tfavv bci rv i- not -o l.cree ,c- theiulli- 
valed variety, but i- more highly prized for it- aroma and ta-te. 

Composition oj .Small Prints. - 

S' c \K SI \K* li 

\\ MU Vh chin 1m It. \ »l* 

INruift I'miiii lb r<< m l’< if in l’i r**m 

Itl.u kherm s,.Sf> ; i ? i o i<hi c 5 

(‘ranherne-. ...NS., o } o <> 0 <j o ■ * 

I tut klrlx rru x,. . ..Sii) (ft nh |M> * 

R.is|»l>em<-. S | 1 17 1 < 1 \f» 1 <> 

.Straw t>ern< . . '•<> < (1 7 ■> oh 

Tkoimcu AM) Si i!ikoi*i< \i I ki 11 - 
(’Bulletin S7, Burt .hi < Ik mi4?\ , 

Anona.—This is a variety of edible fruit giown m the tr*»|»i« - T <*«*)»<** i.illv 
in Cuba, but on auount of it- re-lri<ted ]>r«>«lu< ini- of little ihijm t. 
There are three \arietio, known follow- Sweet -op (.mon.11 t.\non<i 
squamosa L.) t sour—op (guanabana) ( I nona murieihi h 1, and «iMurd 
apple (thirimoxaj IA nona rcticn/11/,1 I. The -our -op i- .1 green, iirtgul.tr- 
shaj>cd, pod-like fruit, van ing from ^ it* he-1<* 12 indie- m length and about 
two-thirds as broad near the lop, and < ur\in# to a blunt point at the lower en 4 . 
The skin is thick and (overed with numerous small. hooktd brier-. 'Ihe 
pulp has the apjieuratUT of wet chiton'and surround- tin- numerous ^od sats 
containing the small brown seeds. A fibrou- tore run- through the fruit from 
the stem to the lower point. The fruit weighs from ^ 5 mne -1 » 2 2 pounds, 
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The flavor is acid, hut not too much so. This fruit i? more extensively used in 
the manufacture of cooling beverages than directly as a food, but it is also 
used very extensively for making preserves. The sweet-sop resembles the- 
sour-sop in general character, but does not attain by any means to so large a 
size. The fruit is heart-shaped and deeply creased. The pulp contains more- 
sugar and less acid than that of the sour-sop. This variety is eaten fresh and 
is also used for flavoring beverages, but is not extensively used for making 
preserves. The third variety, known as the custard apple, varies in color from 
light green to reddish brown, and is shaped something like a strawberry. It 
has a thick skin and lilac k seeds, and a pulp very similar to that of sweet-sop 
in flavor. It is eaten c liicily raw, and is not very extensively used in the manu¬ 
facture of preserves. 

Composition oj Hit: Sour- and Suvet-sop Varieties .— 


Aniisa. i'iko'.s h«lu-s Si'sck 1 Asm Acnim. 

1'iiiinl 1‘thtnl I'r u i ul J'ii tint Pr'h t nl / V; tr’iil 

Sour-sop,. 7-^0 n)o^ i} o" ; 165 .ji 1 .51 

Swivt-sop. ,iooo 10 1007 ! 2 r,$ i .<>2 .20 


The above analyses show that the anona is a fruit which has about half tile- 
nutritive va'ue of the banana. It has a much larger percentage of waste, 
especially the sweet-sop variety, nearly three-fourths of whic h is not edible. 

Anona Preserves > The anona preserves should be made exclusively with 
sugar and thus have the character of the fruit modified only by the amount 
of,sugar added. In one sample of preserves analyzed the following data 
were obtained: 

Total solicls.54- t.t p l ' r< ent 

Total Mlgcr.jo 6 1 ) “ 

Protein,.“ 

Ad'-'.U “ 

Atillitc.1 ..*.... .II) “ 

The above data show that the natural constituents of the fruit have been 
diminished in cpiantity in proportion to the amount of sugar added. 

The Avocado {Persea persea). —The avocado is a fruit which has only 
lately been introduced into the I'nited Slates. Its common name is alligator 
, pear and it is already very highly prized. 

The cultivation of the alligator pair was first undertaken as a novelty, and 
ks real value as a dessert fruit is only beginning to be appreciated. It is 
evident that this fruit will have a great vogue in the near future, and will be 
in gie,at demand as soon as its production is on a scale which makes it accessible 
to the people of ordinary means. The edible part of the fruit is a sweet, 
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soft substance with an igreeable taste and of a semi-solid consistence. It 
lias a nutty and [leculiar flavor which is very pleasing. In the regions where 
the alligator pear is grown it is often used in the raw state or after having been 
treated with a little salt. It is also often cut into small pieies and put into 
soup and is said to give a most agreeable odor and flavor thereto. The ripe 
fruit has different colors; it may be green, yellow, brown or dark purple or 
a combination of any of these colors. The alligator pear is parth ularb \ allied 
as a salad fruit. 

Composition of the Avocado .— 

Water,. 

Protein,. 

Fat. 

Starch and sugar 
Ash,. 


.Si. io ]*ct «ent. 
. i co “ 

. <• So “ 


These data show that the alligator pear is not a fruit whii It is ven highly 
nutritious. Its chief nutrient is fat, the next most important elements being 
starch and sugar, but it is extremely deficient in protein, and, therefore, < mild 
not be regarded as a balanced ration. Its principal i.tltie, therefore, is based 
on its condimental properties rather than on its nutrients. Bulletins 61 and 77 
of the Bureau of Plant Industry, Department of Agriculture, contain interest¬ 
ing information regarding the aim ado. The accompanying flliistiation is 
taken from the latter re|xirt. 

From the amount of fat in the alligator pear it might be reg.udccl as a nut 
instead of a fruit, l>ut its paucity of nitrogenous constituents e\c hides it from 
that category. 

Bananas (Musa ).—One of the most abundant and most ini|»>rtant of the 
tropical fruits, for food purposes, is the banana. This fruit is mit gtoun to 
any extent for food purposes in the United States, though it is pmiluicd on 
a limited scale in southern Florida. Immense c|U. unities <if bananas conic 
into this country from the Central .\merican slates, panic ularb from t.ualc- 
mala and Nicaragua. This fruit can be landed at New t Irlcans at very small 
exjiense for trans|>ortation, and for this reason can lie distributed all over 
the country at a price which seems to be ridic ulmisiv small when it is 1 onsidered 
that the fruit comes from so great a distam e. (t is also sent in large ipianuiics 
to other ports, notably New York, Boston, and Baltimore, lor shipping 
purposes the banana is gathered while still green, and c.fien the ripening 
has not reached the stage at which thcbrdinarv yellow color which charac¬ 
terizes the ripe fruit is seen when it reaches the markets in the center of iht 
country. The banana is not only valued for its peculiar flavor, "hich^js.. 
pleasant and sweet, sometimes almost'too much so, but it also has cyiiigh 
nutritive value, being a substance rich in carbohydrates and growing in-such 
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abundance that its price # is within the reiuh of the jioorcst classes. (ire.it 
quantities of bananas are also grown in Cuba, but they are mostly consumed 
by the native population, forming one of the principal foods of the island. 

The banana has perhaps less waste than almost any other fruit, as the \\ hole 
of the inner portion is edible. In the green fruit there is a large projx»rtion 
of starch, which gradually changes into invert sugar in the ripe fruit. In 
thoroughly mature bananas the quantity of sugar is relati\ely high and the 
quantity of starch correspondingly low. Bananas are not only eaten raw 
hut also fried and in various other forms. The banana is a fruit whit h, when 
properly cared for, can be transported over long distant es and kept for a long 
lime W hen properly prepared the banana forms a nutritious diet, probably 
equal in value to the same amount of solid matter contained in the common 
fresh fruits. One hundred grants may he taken as the average weight of 
the banana, although some of them are wry much larger About 70 per¬ 
cent of the banana is edible and 30 percent inedible, that is, tlu* skin, which 
while not wholly inedible is usually rejected The banana is essentially a 
carbohydrate food, the percentage of protein not usually using abo\e 1.3. 
Nearly all the carbohydrates in the ripe fruit consist of sugars which are pres¬ 
ent both as mlucing and as cane sugars The a\e:age total percentage of 
sugar present in the banana is a little over jo 

The composition of the banana is shown in the 1 following table which con¬ 
tains the data of analyses of two samples bought in tlu i open market in 
W ashinglon. 



; 1 Mill h 

s,.l 11 .- 
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. .. 


r t. 1 
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The analytical dat.i were obtained upon the edilde portion and not ujhui 
the whole fruit. 

The bananas which are imported from Jamaica and ( enti.d America are 
represented by the analyses given abo\e. I he y are commonh known as 
the Johnson banana. Smaller fruits with belter llavis are grown in ( uba, - 
some of them arc of a red color like the ommxo and Colorado 1 he mdtano 
is a large, yellow, angular fruit with a sftlmun colored pulp and a ruber dis¬ 
agreeable acid flavor. 

With reference to the banana as a food product it is wen that, in< ludjug 
the starch and digestible cellulose, it*consist*, of at least 2$ iHrwnt./m its 
edible jKirtion, of carbohydrates suitable for food pur|*M’s It- low content 
of protein indicates that.it is not a well balanced ration, but should be <\tcr 
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in connection with beans, peas, or other vegetables rich in protein, or with leai 
meat in order to secure a proper quantity of protein in the diet. 

On account of the great abundance of the product and luxuriance of growti 
in the Central American states, it is evident that the banana might become f 
profitable source of industrial alcohol in that locality. 

Cashew (Maranon) (Anacardium occidentale). —The cashew, of which th( 
principal habitat is Cuba, is a small, oddly shaped, yellow and red fruit from twc 
to three inches long and from $ to two inches in diameter at the bottom, decreas¬ 
ing gradually in diameter toward the top. The seed is small and kidney¬ 
shaped and grows outside of the fruit at the lower end. The seed is regarded as 
poisonous until it has been roasted, due probably to the presence of hydro¬ 
cyanic acid. After roasting it is regarded as a delectable edible. The meat 
of the seed of the cashew resembles the roasted chestnut, but contains more 
oil. The pulp is of a dull yellow color, is tough and very juicy, with an acid 
astringent flavor and a disagreeable odor. The fruit is not eaten raw but 
chiefly in preserves. The composition of the cashew is shown in the following 
table: 

Composition oj Edible Portion—85.9 percent. - 

Solids, .1 S.S4 percent 

Sugar. .0 76 " 

Acid.. .71 “ 

Ash,. .. .76 " 


The composition is somewhat like that of the hicaco, but the cashew contains 
a larger proportion of acid and hence is better suited for preserves. The 
sample of cashew preserves examined had the following composition: 


# Solids,. 
Sugar.. 
Protein, 
Acidity, 
Ash,... 


71.22 percent 

. .:<> " 

.08 “ 

•r.| “ 


Citrus Fruits. —The term “citrus fruit” is applied to that class of fruits 
represented by the orange, lemon, grajte fruit, and lime. In the United 
States extensive areas are devoted to the production of citrus fruits, and it 
Is claimed by connoisseurs that some of the !>est varieties grown anywhere 
in the world arc the products of this country. Florida and southern California 
are two localities where the development of the citrus fruit industry has been 
carried to the greatest extent. The phenomenally cold winter which occurred 
in Florida some ten years ago almost ruined the citrus fruit industry in that 
rtate for the time being. In the reestablishment of it the center of production 
jjjs been extended farther south than it was before. It is believed that at 
the^eesent time the industry has beeh extanded sufficiently far south in the 
FteruR peninsula to avoid anv repetition of the great disaster which ruined 
the/itrus groves in certain portions of the state at the time mentioned. The 
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climate of southern California is more equable, and no injury has ever been 
< \|>erienced in that location from very low temj>erature. In Florida the 
oranges are cultivated without irrigation, while in southern California irriga¬ 
tion is universally practiced. The seasonal conditions are therefore under 
better control in California than in Florida. 

Figs (Ficus carica L.).—The tig is a fruit which is well known in biblical 
and profane history. Together with the grape it is the fruit most often men¬ 
tioned in the Bible. 

The importance of the fig as a fruit and food is recognized in all the earlier 
writings, both sacred and profane. When dried and pressed into convenient 
forms it is a food which can be easily transported, and makes a ration well 
suited to supply heat and energy, although deficient in nitrogen in so far as a 
complete ration is concerned. The fig tree is extensively cultivated in all 
localities where the temperature permits its growth. Imputed cured tigs are 
often found badly infested with worms and their excreta, a condition which 
could be easily avoided with proper care. 

The tig tree grows luxuriantly and to .1 great d/e in California, and the 
fruit, both fresh and dried, is of sujierior excellent c. A tvpical illustration 
of a California tig tree is diown in Fig. 51. 

The Smyrna fig has lately been introduced into the southern and western 
part of the United States with great success. It grows especially well in the 
southern part of California and Arizona. The Smvrna tig is one of the 
varieties which requires fertilization of the flower through the mediation of 
an insect. This process is called eapriticalion Although this variety of 
fig has only been introduced into California to am extent in the last five or 
six years, the growth of this most highlv esteemed varietv has so increased 
that at the present time the output of California alone amounts to about 
twelve million pounds per annum. The Smyrna and Adriatic figs, uses! 
largely for drying and preserving purposes, are seen in their natural colors in 
the appended colored plate. 

Composition oj Fresh Figs (Ed idle Portion). - 


Water,. 

Protein,. 

Sugar. 

Pure ash,. 

Fat, fiber, etc. 

Composition oj Dried Figs 

Water,. 

Total sugar. 

Acid as malic,. 

Protein,. 

Ether extract,. 

Cellulose, etc.,. 

Crude fiber,. 

Ash. 


70 11 jktc ent 

■ * S2 “ 

> 5 ^ " 

yH “ 

3 2,) “ 


jK 7S |KT( 


5> n 
•7* 
t 5 X 
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5 >9 “ 
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2 75 “ 
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The interesting process of caprification is thur described by Professor 
Hugh N. Starnes of the Georgia Experiment Station: 

“In the base or false ovary of the gall flowers, which are merely degenerate 
pistillates, the egg of the Blaslopltaga grossorum or fig wasp—a minute in¬ 
sect—is deposited and develops to maturity. The wingless males emerge 



Pw. SI.— Fir. Tsi’P Thirty Fkft IIii-.ii NVar Vein, Cai H'ornia.— (P»o/. v i apt, by // ir. Wilry.) 

first and, with their powerful mandibles, cut into the flowers containing the 
female wasps, partially release them, and impregnate them. The gravid 
females shortly complete the liberating process and, being winged, at once 

3 0 escape for the instinctive purpose of laying their eggs. They emerge 
he eye of the caprifig, after squeezing through the mass of pollen-covered 
s protecting the exit, and seek other fruit in which to lay their eggs. 
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Naturally they would entyr the nearest caprifig in the proper stage of devel¬ 
opment. But, meanwhile, if the caprifig containing the colony has lieen 
plucked from its stem and suspended in the branches of an adjacent Smyrna 
tree, the female on emerging forces her way in a fruit of the hitter class, losing 
her wings in the process, and at once begins a frantic scramble around the 
interior, searching for the anticipated gall flowers in which to deposit her 
eggs. Failing, necessarily, to find them, and incapable of again taking flight, 
she finally curls up and dies heartbroken, but not until she and her companions 
have between them pollinated every female flower in the cavity with the plenti¬ 
ful store of pollen conveyed from the caprifig—thereby insuring the develop¬ 
ment of the fruit.” 

Grape Fruit (Pomelo) (dims dfamanu).- The sh ailed grape fruit or 
pomelo is one of the largest products of the citrus family and also pissesses 
properties which may lie regarded as a cross between the lemon and the 
orange. It is more acid than the orange ami sweeter than the lemon. This 
fruit is perhaps more highly esteemed than any other citrus variety for direct 
edible purposes, forming a breakfast dish whiih is eaten very extensively 
throughout all parts of the United States by those who are able to afford the 
luxury, for such it still is by reason of its high price, barge amounts of grape 
fruit are grown in the United Stales, though its culture is confined to the 
same localities as arc the orange and lemon. 

Composition oj Grope Fruit (Pomelo). The composition of the pomelo 
as given for the California product (Station Kcpoit, io;-', p .’Cii shows this 
fruit to have the following composition: 

Average weight 
Kind. 

Seeds. 

Kdihle portion. 

Composition of the juice from the edible portion; 

Total solids,.? , 

Total sugars. 

Adds fas r itrn ). 

Professor Colby says in discussing these analyses that the proportion of 
acid is larger in these samples than the general taste demands. 

Cuban Grope Fruit .—The gra]>e fruit whiih is grown in < uba has iptile a 
different character. Its flavor is mild, and it is almost devoid of the bilti r 
taste which is found in the American produi I, and w hi< li add- greatly to its 
palatable properties when the consumer Uviimcs accustomed to it. 

A marmalade is made from the grape fruit similar in all rcs|>ccis, cvcvyu. 
the peculiar flavor given by the raSv material, to that made from orange-'. It 
is evident from its high palatable properties and it' vvholesomeness that g.'aj* 
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fruit will become more and more an article of valuecand be consumed in large 
quantities throughout the country. 

Guava (Psidium Guajava).—' This fruit is grown very extensively in both 
California and Florida, also in Cuba, where a number of varieties grow wild. 
The white guava is a small, round fruit, grayish-white or yellow in color, and 
having an average weight of 1.5 ounces. The pear-shaped fruit, the guava 
of Peru, is about twice the size of the white variety, but otherwise resembles 
it very closely, both varieties contain large numbers of small seeds scattered 
throughout the yellowish-white pulp. As a rule the guava is not eaten raw, 
but it is a fruit from which some of the most highly prized jelly pastes and 
preserves are made. 

Composition oj the Guava. —The guava contains, in its fresh state, an aver¬ 
age of a little less than 80 percent of water and a little more than 20 percent 
of solid matter. The solid materials in guavas are quite insoluble in water, 
more than one-half of them not passing into solution. The chief part of 
the soluble constituents of guavas are the sugars, and these exist chiefly in the 
invert state. The total percentage of sugar in guavas in the fresh state aver¬ 
ages about six, the protein amounts to about one percent, and the ash to a little 
over one-half of one percent. The guava, therefore, is condimental rather 
than nutritive, and for this reason it is not a valuable food product eaten in 
the raw state. 

Guava Preserves. — A large number of preserves are made from the guava, 
and these products are well known and relished throughout the country. 
The preserves are in various forms, being chiefly pastes, marmalades, and 
jellies. These preparations contain the aromas and flavoring qualities of the 
fruit, and when pure contain no added product save sugar. They contain 
from 60 to 75 percent of added sugar. The preserved products of the guava 
are generally packed in wooden boxes, lined with paper, though some are 
packed in glass. The crystallized guava, the guava cream, and the pastes 
contain large quantities of added sugar, namely, about 80 percent. These 
preserves naturally have <1 very low acltl content by reason of the quantity 
of sugar which has been added in their preparation. In this country often 
the whole fruits are preserved in sugar sirup. 

Hicaco ( Chrysobalanus ieaeo). —The fruit of the hicaco is small and round, 
varying from one to three inches in diameter. The average weight of each fruit 
is about } oz. The skin is thin and green in color, shading to red on the side 
exposed to the sun. It grows on a j; mall shrub and is sometimes called the 
^ocoa plum. The surface is somewhat shrivelled and wrinkled, and the 
seed weighs almost half as much as the whole fruit. The fruit is not eaten 
In a fresh state, but is used for making preserves. It is sweet to the taste and 
has a' low acid content. The composition of the fresh fruit is shown by 
the following table: 
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Composition oj Edible Portion — 68.9 percent .— 


Total solids,. 
Total sugar,. 

Protein,. 

Acidity,. 

Ash,. 


14.20 percent 
5 


.jo 

.10 


.00 


These data show that the hicaen is a fruit Imv in nutritive value, in so f;ir 
as sugar is concerned, low in protein and of a v erv slight ac idit v. 

llieueo Preserves .—A sample of hicaco preserves was found to have the 
following composition: 


Total solids, 

Sugar. 

Protein. 

Ash. 

At iiiitv,. 

The above data indicate only the change in lomposition whit It would come 
from adding the sugar in the process of manufacture. Hv reason of the low 
acidity of the fruit the sugar in the preserves would, theoretic,illv, lie largely 
cane sugar. In the case mentioned, however, one third of the sugar was 
inverted. Whether this was accomplished In the at lion of the at id oil the 
sugar during the process of manufacture or In the use of molasses instead 
of sugar in the preserves does not appear. More likely it is due to the 
latter. 

Kumquat (Citrus japoniea ).—The kunitpiat is one of the smallest of 
citrus fruits. It stands as one extreme of that impirtant family of vvliit li the 
grape fruit or (Kimelo represents the other. Thefrmt i'oval 111 'lu|>c..iliout one 
im It in diameter, and is one and one-halt in* he- long It may lie regaided as 
a dwarf orange, and was brought into the Tinted States from Japan, although 
it is a native of China. The name—kumtpiut -is of l liine'C origin and is 
intended to mean "(Jold Orange.” The kumi|uut tree, under favorable 
circumstances, reaches a height of 10 or u feet and forms a compact, sym¬ 
metrical, and handsome head. Thu pulp of the fruit is very tender and 
agreeably acid and the rind is spicy, as is the t a-c w ilh most of the at id fruits. 
It is not only valued as a fruit, hut the tree is also highly prized as an ornament. 
Its beautifully colored fruit, in contrast with its green leaves, pre-ents a must 
agreeable s|>cctaile. It is grown in the Cnitcd Stale- principally in Hirida. 
The composition of the kumquat i' practically that of the orange 

Lemons. —The citrus fruit, next in im|*>rlancc to the orange, if not more 
important, is the lemon (Citrus limonum). This fruit is grown extensively 
in the United States in the same localities that produce the orange, that is, 
chiefly in Florida and southern California. Its method of cultivation, gen-' 
eral treatment, time of ripening and harvesting are the same as that of the 
orange. Its principal difference from the orange is in it' greater aridity and 
24 


• °7 JH’tt cut 

. x>oS “ 















354 


vkgf.tabi.es, condiments, fruits. 


in certain peculiarities of its aromatic and oilv substances. From the rind 
is produced an essential oil which, while resembling that of the orange in 
general character, has distinct properties which easily discriminate it from 
the orange product. The lemon also has a correspondingly less proportion 
of sugar than the orange. In 22 analyses of California lemons they were 
found to contain 5.26 percent of acid and only 2.33 percent of sugar. The 
distinct feature of the lemon, therefore, is its acidity. The principal add 
present in lemons is citric acid, though other organic acids are also found. 
The acids are either free or in combination with a base, the principal base 
being potash On account of its high acidity and low sugar content the lemon 
is used more as a relish and in the manufacture of acid beverages than 
directly as a food. There are some varieties known as sweet lemons which 
arc eaten as oranges or used directly for food purposes, but generally the 
lemon is too sour and acid for consumption in this manner. 

Lime. —A species of citrus fruit which is even more acid than the lemon 
is known as the lime (Citrus hysrix acitln). 

Limes are not eaten directly as food on account of their high acidity, but 
their expressed juice is sold throughout the world for beverages and medici¬ 
nal purposes. The lime also yields an essential oil, which is very similar in 
character to that derived from lemons. In fact the lime may be regarded as 
a very sour lemon, just as the orange may be regarded as a very sweet one. 

Adulteration oj Lime Juice. - Unfortunately lime juice is offered on the 
market often in entirely spurious forms, that is, a mixture made up with flav¬ 
oring of an acid character resembling that of the natural juice. The natural 
juice is also frequently adulterated bv the addition of preservatives. Among 
tljese, sulfurous and salicylic acids are perhaps the most frequent. Lime 
juice can be perfectly preserved by sterilization, and there is no necessity for 
the use of preservatives therein. 

In the tropics there is also found a lime of a saccharine character known 
os the sweet lime, but this fruit does not have a very great vogue. 

Mamey Colorado.— 'This is a tropical fruit which is very extensively 
grown in Cuba, and derives its local name from a very slight outward resem¬ 
blance to the mammee (Mam men americana). These two fruits, however, 
have no botanical or other relation to each other, nor do they have any internal 
resemblance. The mamey Colorado is chocolate brown in color, oval or. 
round in shape, and its average weight is about 1.5 pounds. The skin is 
thick and coarse. The pulp has a,yellowish color, varying to a deep scarlet, 
.and is slightly fibrous and firm, but mealy and rather dry. It has a sweetish 
taste with very little acid flavor. It is eaten chiefly in the fresh state and is 
' also stewed with sugar. The fruit usually contains but one seed, though as 
many as four are sometimes found. The seeds are imbedded in a soft core 
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and are ih-egularly oval; The natural season is from December to August. 
These fruits are very largely used for making preserves. 

The composition of the mamey Colorado is as follows: 

Composition 0/ Edible Portion — 86.10 percent .— 


Solids,. 

Total ash,.., 

Acid. 

Total sugar,, 


34.01 pern nt 
.80 

.10 “ 

22 °S 


The analysis shows that the mamey Colorado is a fruit which in its edible 
properties and nutritive value very closely resembles the banana. 

Mamey de Santo Domingo (ifammea americium). -This is a fruit 
extensively used in Cuba and other tropical countries. It is of a light brown 
color, from three to ten inches in diameter, and weighs sometimes as much as 
1} pounds. The skin is thick and fibrous, the outer surface being tough and 
covered with small brown spots. The pulp is dark yellow in color, firm, and 
very juicy. It has a sweet characteristic flavor and a pleasant aromatic 
odor. The seeds sometimes measure three inches in diameter and cling tena¬ 
ciously to the pulp. It is very commonly eaten raw and is highly esteemed 
for preserving purposes. 

The composition of the mamey dc Santo Domingo is shown in the following 
table: 

Composition oj Edible Portion—60,7a percent. — 


Solids,. 

Total ash,.. 

At ids,. 

Protein. 

Total sugar,, 


14 12 penrnt 
• V 
.42 
•49 
«) 17 


The above data show that this fruit is very much less sweet and very much 
more acid than the mamey Colorado and for nutritive purposes is of much 
less value, but by reason of its greater acidity and higher flavoring it is more 
suitable for the manufacture of preserves than the fruit resembling it in 
external appearances and name. It is used extensive!} in the manufacture 
of preserves and marmalades which are so similar in composition as not to 
be distinguished from each other by their chemical analyses. 

The compositions of a preserve known as mamev en almibar and a mar¬ 
malade known as mermelade de mamey are shown in the follow ing table: 


StBSTANCE. 

Sot. IDS. 

j 

| I '■•TAI 

1 Asm 

! 

1 At Il»s 

i l’it<mis 

•1 • 

1 m At 
St't.AM. 


Percent 

Pet cent. 

Percent. 

Petcent 1 

Percent. 

Mamev cn almibar,. 

60.05 

•154 

; .194 

' -t'M , 

5745 

Mermelade de mamev,.t 

69.74 

• 149 


.26t) ‘ 

62.68 
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Mango (Mognijera indica L.).—The mango is*a fruit which' is highlv 
prized throughout the world. It is a native of southern Asia, where it 
has been known from earliest times. In the United States the mango is 



Fu». 52 — Jamaica Mango Trkr. —{Ry permission American JVut and Fruit Co.) 

chiefly grown in Florida as a horticultural crop. The mango is a tree pecu. 
liarly sensitive to frost, and therefore does not grow as far north as oranges. 
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Its profitable cultivation it present is confined to the extreme southern pan «t 
the Florida peninsula. 

The mango is an evergreen tree. In Florida, under fa\orat>le conditions 
of growth, it reaches as high as 40 or 50 feet. It makes a tree of graceful ap¬ 
pearance with a dense, dome-shaped top. The color of the mango fruit is 
\ aried; it may be red, green, or yellow, or a mixture of these < olors. The tree 
and fruit both possess an agreeable odor, and every part of the tree, almost, 
ran be of some economic value. The ripe fruit is a delicious dessert and is 
wholesome. It is often recommended for its medicinal properties. The 
rind and fiber, as well as the unri|>c fruit, are acid and full of tannin, which 
makes them astringent to the laste. Mangos may Ik- eaten in the raw state, 
and they are also valued for making present's, pickles, marmalades, and 
jelly. A very popular sauce known as mango chutney is prepared from 
the mango and is largely used in the United States and Knglantl, being mostly 
imported from India. The ap|tearame of the tree is shown in Fig. 52. 

Oranges (Citrus auninliiini ).—This fruit is characleriaed lev its delightful 
llavor and by the distribution of certain aromatic oils, rspre iallv in the rind, 
which give it a peculiar aroma and taste. The orange has a thic k yellow 
rind which, while edible, is not usually eaten, but is the source of valuable 
essential ceils. A large part of the orange, as far as weight is concerned, is 
not usually eaten; usually from 25 to 40 percent of the weight is in the rind 
or some inedible portion. The ash of the orange is usually less than one half 
of one percent. The predominant organic acid of the orange is citric, 
although other organic acids are present. The quantity of protein present in 
an orange is very small, usually not exceeding very much a half of one percent. 
The quantity of sugar varies greatly in different samples. It is present l*cth 
as cane sugar or sucrose and as reducing or imert sugar. In the very sweet 
orange the quantity reaches as high as to percent or even greater, while 
in the sour orange it is loss. The principal food value of the orange, as far 
as nutriment is concerned, is its sugar. The orange, however* has other 
valuable pro|icrties, especially from .1 hygienic stunil|x>inl aside front its 
nutriment. The organic salts which it contains, the organic ac ids, and other 
condimentai material make the orange an exceptionally wholesome fruit, 
exercising a beneficial effect U|xm the digestive process and c-sjieciallv aiding 
in the passage of the undigested food through the aliment.cn canal. I he 
orange is a fruit which has lasting keeping qualities. It i- not unusual to see • 
ripe oranges which arc edible hanging*on the same tree with the blossoms 
which are blooming for the next year’s crop. In California and Florida the 
oranges begin to ripen in Novemltcr and may lie continuously harvested 
until the following April, if it be,advisable to leave them on the tree for that 
length of time. Owing to the thic k and resistant skin of the orange, it ran 
be kept for a long time without material deterioration after harvesting, if 
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care be taken to avoid bruising or injuring the fruit iif any way while handling. 
Oranges thus harvested and wrapped in pajier and kept at a low temperature 
will keep for weeks and even months, and still be edible and nourishing. 
This property of the orange makes it possible to supply the markets of the 
world practically throughout the entire year with one of the most delicious 
and nutritious of fruits. In former years the orange was regarded as a luxury, 
but at the present time it is a staple article of diet even for people in moderate 
circumstances, and is often eaten by those who are poor. In Fig. 53 is given 
a typical illustration of a California orange grove. 

The culture of the orange has demanded the highest agricultural and 
scientific skill, and [>erhaps there is no crop produced to which greater attention 



Fie,. 53.—-AN Fru.h ok a California Oranok C.bovk.— (Bureau of PIant Industry.) 


has been paid. In Fiorina, especially, the oranges are grown on soil which 
is not much more than poor sand, and hence the scientific feeding of the trees, 
that is, the fertilization of the soil in which they grow, is necessary to success. 
As a result of this application of science luxuriant crops of oranges are found 
growing upon sandy soil which without scientific treatment would be almost 
•barren. The soils in southern California, on the other hand, are very rich 
in natural plant food, but this does not*obviale the necessity of scientific manur- 
iri^. Oranges grow throughout the year in tropical and semi-tropical regions. 
It is considered by connoisseurs, however, that the oranges grown in the 
semi-tropical regions, that is far enough north for a little frost to come during 
the winter, but without a sufficient degree of cold to injure the trees, are of 
better quality than those grown in tropical regions where frost is unknown. 


ORANGtS. 


The SeeSless Orange.—f he variety of orange which contains no seed lias 
been widely cultivated in the United States, and by reason of the absence of 
seeds is more highly prized by many than the ordinary orange for edible 



Ft,. m .-Thr Original Seedless Okaw.1- Tree " r l ' h ’' 1 '■"‘“‘'" 'I 

purposes. Since the orange tree has ttecn cultivated by grafting rather than 
by direct production o£ the different varieties from the natural seed, it has 
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been possible to secure a fruit without seeds. Whether such an* unnatural 
product will continue to maintain its high rank as an edible product remains 
to be seen. The seedless orange tree, from which are descended the greater 
part of these trees in the United States, was secured by Mr. William Sanders 
from Bahia. Its present appearance in the greenhouse of the Department 
of Agriculture is shown in Fig. 54. The navel orange is exceedingly beauti¬ 
ful as it grows upon the tree. A bunch of these oranges growing on the parent 
tree in Washington is shown in Fig. 55. 



Fig. 55.—A Group ok thk Washington N’avkl Orani^s 0*1 thk Trek.— (Coutlesy Burrau qf 
Plant /tutusttv ) 


Pineapple.—The pineapple is a fruit grown very extensively in tropical 
and also subtropical countries. It is a crop of great importance in Florida. 
•The flavor and aroma of the pineapple grown in subtropical countries is 
often preferred to that of the tropk'ul grown fruit. Pineapples grow best 
when sheltered to some extent from the direct rays of the sun. In Florida 
it is planted near live oaks, where a partial shade is secured. It is often 
artificially covered by means of narrow boards placed near together and yet 
leaving abundant space for the sunlight. Sometimes these covered fields 
are two or three acres in extent. In Fig. 56 is gij-en a representation of 
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the pineapple growing under a covering of this kind in Florida at the Agri 
cultural Experiment Station, Lake City. 

Formerly pineapples were regarded as great luxuries, and often were set 
up in the center of the table as an ornament rather than as a dessert. Thcv 
have now become very common and are frequently used as a dessert, for 
flavoring ice cream, for preserving, and for general use as a fruit. 
Adulteration oj Pineapples .—The only adulterations which arc found in 



Fig. 56.—CoVBRKD PlNFAFFI F.— ( Courtnv of 1 toriita /'rfirrimmt Station ) 


pineapples are of course in the canned produc t. Investigations in the bureau • 
of Chemistry show that adulteration is Aot extensively pr.ntited, unless the 
addition of cane sugar without notice can lie so regarded. 

From the point of view of the collection of duties, the addition of t ane sugar 
without notice is an adulteration, since under provision of law pineapples 
canned in their own juice pay one rate of duty and when preserved with sugar 
pay another. Inasmuch,as the label of a food product should tell the whole 
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truth concerning it, the addition of cane sugar, without notice td that effect 
upon the label, is calculated to deceive and should not be practiced. There 
is no objection of any kind to the use of cane sugar in the canning of pineapple 
if the label indicates that this has been done. On the other hand there is 
no reason why the addition of sugar should be practiced. The pineapples 
arc bought and consumed for their natural flavor, and not on account of the 
added sugar which they may contain. In the canning of pineapples it is 
just as easy to secure complete sterilization in their own juice as it is to secure 
it with the added sirup. In practice, however, it is more convenient after 
filling the cans with the pieces of pines to add a sugar sirup to fill up the spaces 
than to secure sterilization by the application of heat alone, which would not 
cause a sufficient quantity of juice to exude to fill up the interstices of the 
cans, and they, therefore, would be partially empty. 

Canned Pineapples .—There is a very large trade in this country in canned 
pineapples imported from Singapore and the Straits Settlements and the 
Bahamas. The pines are usually canned with the addition of sugar, and those 
that come to our ports arc as a rule sweetened only with cane sugar. 

A large number of analyses has been made of these canned pineapples 
in the Bureau of Chemistry and the general data which were secured are 
presented below: 

Canned pineapples from Singapore, average, maximum, and minimum 
composition: 


1 >ATA. 

1 Sonns. 

St'GAK. 

Pkotkin 

Ash. 

Acidity. 


Percent. 

Percent. , 

Percent. 

Pert e nl. 

Pert ml. 

Average,. 

. 1 20.15 j 

17.90 

.46 

.28 

• 3 ° 

Maximum,. 

. 25.30 

JS.10 

.60 

•36 

•43 

Minimum,. 

. 1818 

14.87 

.39 

1 >21 

.16 


The abeve data show that it is possible to compute the average quantity 
of sugar which is added >in the preparation of the sample. If we assume in 
round numbers that the natural pine contains 12 percent of sugar, wc find 
that approximately eight pounds per hundred of fruit have been added in 
the preparation of the pines from Singapore. 

Below is found the average, maximum, and minimum composition of ten ■ 
samples of canned pineapples from the Straits Settlements: 


« Data. | Soi ids. j 

Sugar. 

1 ~ ! 

Protein. ; 

AsH. 

Acidity. 

| Percept. 

Percent. 

Percent. 

Percent. 

Percent. 

Average,.! 21.04 

■ 1845 

•47 ; 

.26 

.26 

Maximum,. 24.28 

21.94 

! -57 , 

■ 3 2 

■32 

Minimum,. ' 17.32 

' 4-54 

I .39 | 

.22 

, -‘ 7 
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These dAa show that the preparation o( the pines in the Straits Settlement, 
wr shipment in cans is the same as that in Singapore. The average amount 
of sugar added appears to be about one percent greater. 

Average composition of canned pineapples from the Bahamas: 


Data. 


Sol uk. 

Sl'OAB. 

, Pboths 

Ami 

\( n>iT\ 

Average,. 

Maximum,. 

Minimum,. 


Pertent. 

1J-/8 

20.78 

«54 

rerun, 

10.O0 

22.-H 

Per, nil 

•U 

: :>o 

Per. ent 

.50 

.22 

Peri ml. 

57 

1.18 


The above data show that nearly all the canned pineapples uiming from 
the Bahamas must be regarded as canned in their natural juice without the 
addition of sugar. Of the whole number of samples examined, only four 
gave any indication of containing added sugar. 

Composition oj the Pineapple .—The average composition of twenty-two 
samples of fresh pineapple grown in Florida, as determined in tile Bureau 
of Chemistry, is as follows: 

Total solids,. i ^ 85 1 MT< ‘ nl 

Total sugar,. . iiAj “ 

Protein, . .jo “ 

Ash,. . . -i-’ 

Aridity,. •• ‘J-’ “ 

Of the sugars 4.44 percent existed in the form of invert or reducing sugar 
and 6.88 j>ercent as cane sugar. These data show that the nutritive value o^a 
pineapple lies chiefly in the sugar which it contains. However, the ethereal 
and aromatic properties of the pineapple give to it its thief value as a food, 
since it is the flavor and aroma rather than the nutriment in the fruit which 
make it valued as a food. These flavors and aromas are due t<> essential oils 
and ethers or compound ethers, and tliev exist in sucli minute (juantities as to 
escaj)e ordinary chemical investigation. A study of the details of analysts 
shows that there is a wide variation in the percentage of sugar. In two 
instances the total sugar fell below eight percent, hut those evidently 
•were green and imperfect samples and were not included in the general 
average. 

The highest quantity of sugar found in any Florida pineapple was 15.28 
percent. The data show that in general it may he said that the Morida pine* 
apple contains nearly 12 percent of its weight of sugar. 

Average Composition oj Cuban . Pineapples.-The average comjKjsition of 
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io samples of Cuban pineapples examined in the Bureau of Chemistry is 
shown in the following data: 


Total solids,. 

Sugars,. 

Protein,. 

Ash,. 

Acidity. 


14.52 percent 
11.87 “ 

.40 “ 

-.15 " 

.56 '• 


These data show that the Cuban pineapple is only a trifle sweeter than 
that grown in Florida and has in general the same composition. 

The Florida pineapples when placed on the market have qualities which 
are by most connoisseurs judged to be superior to those of Cuban origin, 
although these qualities tire not indicated by any marked difference in the 
analytical results. 

The average composition of Bahama pineapples, examined in the Bureau 
of Chemistry, is given in the following table: 


Total solids,. 

Sugar,. 

Protein,. 

Ash,. 

Acidity,. 


14.8r percent 
12.22 “ 

.48 “ 

.40 “ 

•77 “ 


The Bahama pineapple, as is seen by the above data, is somewhat sweeter 
than the Florida or Cuban grown fruit and also has a higher acidity. 

Average Composition of Porto Rican Pineapples .—Two samples of Porto 
Rican pines, examined in the Bureau of Chemistry, had the following com¬ 
position : 


Total solids,. 

'Total sugar. 

Protein. 

Ash *. 

Acidity,.« 


15.gr pen 

15.5A 
.48 
•37 


The other samples of pines coming from Porto Rico were so immature 
that it was found they contained only about one-half the percentage of sugar 
and one-half the total solids of the ripened fruits. They were probably har- 
. vested in an immature state in order to withstand the vicissitudes of trans¬ 
portation. The above data show that the ripe pines of Porto Rico are even 
richer than those of the Bahamas in sugar and nutritive elements. 

The average, maximum, and minimum data for all samples of the fresh 
pines from all countries, examined in the Bureau of Chemistry, show the 
following composition: 
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•■*- 

Data. s 

Solids. 

Sl'GAI. 

Pbothn. 

I Asm. 

i Acinm. 

Average,.! 

Percent. 

Percent. 

Per, nit. j 

Per, rut. 

j Percent. 


14.17 

II.QO 

. 4 .- 

| .40 

.(MS 

Maximum,. j 

18.8ft 

i 5 .z8 


1 -55 


Minimum,. 

10.78 

8.^0 

•57 j 


1 *80 


In order that some idea might be obtained of the rom|x>>ilion »f the pines 
grown at Singapore and Nassau, the consuls in those localities were requested 
to secure the preservation of the pines by sterilization without the addition 
of any substance, that is, their preservation in their natural juice. In this 
condition the fruit of the pine, naturally preserved, was sent to the bureau 
cf Chemistry and subjected to analysis with the following average results; 

Average Composition (ten samples from Singa]«>reji— 


Solids,.i \ ]h i* rut 

Sugars,.n.; t 

Protein. |S “ 

Ash,..iS “ 

Aridity,. ,to “ 


Average Composition (two simples from .Visin'). 


Solids,. i ^ tS jm 111 nt 

Sugars,. .ioM> 

Protein,. .. . . i” 

Ash. • • • 11 

Acidity,. 5 s 


The above data show that the pineapples grown in Singupoic and Nassau 
are not notably different in comjiosition from those grown in Morid.i, Cuba, 
and Jamaica. All the data indicate that the pineapples grown in different 
parts of the world have practically the same composition at the same state 
of maturity. 

Sapota (Sapodilla) (Sapota za pot ill a (Jacq.) (milld --This is a tropical 
fruit which is grown in large quantities in Cuba, where two varieties are known, 
differing only in shape, one being roand and the other oval. In the Havana 
markets the latter variety is incorrectly known as the nispero. I his name, how¬ 
ever, is properly applied to the fruit Iocju.it (Eriohotrya japotiira). I he fruit is 
small, weighing usually under two ounces, has a brown or brownish green 
. color and in general appearance resembles a smooth, dark jnitato. 1 he skin 
is thick and coarse in texture, the pulp is yellowish-brown in color, granular 
in texture, and rich in juice. The odor is c harac tcristic, and the taste is quite 
sweet. The seeds number from one to five and are contained in a soft ofien 
core, —they are of a brownish-black color with a single white strijie, and 
measure from three-quarters to one incji in length, ihefruitcomesintou.se 
about the first of April and lasts until the end of summer. It is a very jxipular 
fruit in summer and deserves more attention in the \arious markets than 
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it has yet received. The sap of the sapota tree .vd juice of tht* green fruit 
when concentrated furnish the material known as chide, from which chew¬ 
ing-gum is made. The compositions of the round and long sapota and the 
natural preserved pulp of the sapota are given in the following table: 

Composition oj Edible Portion .— 


Samim V. 

Edible 

Portion. 


ret tent. 

Round sajMita,. 

70.40 

Long sapota. 

8o.<)0 

Natural sapota preserves,. 



Composition op Edible Portion. 


Solids. 

Total i 
ash. I 

Acids. 

! 

! Protein, j 

Pet cent 

Pet cent. 

Pet cent. 

Pet cent, j 

2307 

\ 0 - 3*4 

O.132 

°- 3 S° 

21 OI 

1 ■■‘ ;5S 

.162 

.650 

22.95 

1 - 3 <» 

.086 

•231 


Total 

sugar. 


Pet cent, 
10.85 
12.76 
11-30 


The sapota is also used in the manufacture of preserves by boiling it with 
sugar in the usual way. The analyses show that the sa|xita is a fruit which 
is principally valuable as a carbohydrate food. It has, however, very little 
acid, and is a much sweeter fruit than the anona and, therefore, more pleasant 
to the taste. 

Star-apple (Cainito) (Chrysophyllum cainito ).— The star-apple is one 
of the less important fruits which abound in Cuba. It is not very extensively 
used, but medicinal properties are attributed to it. Three different varieties 
are sold in the Havana markets,—one of a white color and two purple. The 
first attains the size of a small apple, approaching about seven ounces in 
weight. There are two kinds of meat in the pulp; the outer portion is a white, 
gelatinous matter which contains the small black seed and is really the 
edible portion, and constitutes about one-third the weight of the fruit. The 
outer fibrous and purple portion of the flesh is inedible. The inner pulp 
has a sweet characteristic flavor and is eaten raw. No preserves were found 
made of this in Cuban markets. The composition of the white star-apple 
is shown in the following table: 

Composition oj Edible Portion —.So percent .— 


Solictjs,.14.23 t**rcent 

Sugar. 7 gl “ 

Protein.67 “ 


These data show that the fruit is not of a very high nutritive order, and 
on account of its low acidity it is not suitable for the making of preserves. 

Tamarind (Tamarindus Indica ).—This fruit belongs to the leguminous 
family and forms a dark brown pod from one to six inches in length and from 
three-fourths of an inch to one inch in width. The rind is thin and very brittle. 
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Within the«podis found a,dark-colored pasty material, closely attached to the 
seed sacks and joined to the stem of the pod by coarse fibers. This paste 
material constitutes the edible portion of the fruit and has a very sour 
taste which serves to mask the large amount of sugar, sometimes as much as 
30 percent, which it contains. The tamarind is remarkable as having the 
highest content both of acid and sugar of any of the edible fruits which are 
in common use. It contains more acid, for instance, than the sourest 1 ime 
and more sugar than the sweetest fruit. The tamarind is not very largely 
used directly for edible purposes but is a component of many refreshing 
summer beverages and is used for flavoring other products. It has mild 
purgative properties, and hence its intermittent use in small quantities 
tends to keep in proper regulation the mechanical movements which are 
so necessary to normal digestion. 

Composition oj the Tamarind.— 

Water.17.17 jM-rient 

Arid... . ft o | 

Sugar,. (i 4t 

Protein. . i u> " 

Ash,. .. 156 “ 

The above data show that the tamarind is essentially of a carbohydrate 
nature, its chief food value being in the sugar which it contains. On account 
of its high acidity very little of the sugar which is present is in the form of 
sucrose or cane sugar, but is mostly in an invert condition. 

Preparation oj Tamarinds .—Tamarinds arc also utilized quite extensively in 
the form of tamarind piste which is mtule up chiefly bv the addition of 
cane sugar to the pulp; as much as 75 percent of sugar is often added in 
the making of this product. Another form of preparation is called lamnriild 
pulp, which has practically the same composition as the paste. These two 
bodies may tie called tamarind preserves. The pro]x>rtion of pulp to added 
sugar is about as 20 to 80. 

Mineral Constituents of Tropical Fruits.—'The mineral content of the 
edible portions of fruits is im|xirtant, both from a dietetic and chemical point 
of view. 

The mineral substances in fruits not only add to their palataliilily but also 
have important functions in digestion and assimilation. The lime and phos¬ 
phoric acid which the ash of fruits contain are fixicix that nourish certain 
tissues of the body, such as the bones. The other mineral ingredients of ' 
fruits take an active |iart in the circulation of the fluids of the body. Since 
the modem development of physiological chemistry, what is known as osmotic 
force, or the power that causes solutions to pass through membranes, is be¬ 
lieved to be due largely to the mirferal constituents of the juices of the laxly. 
These mineral constituents are therefore necessary in the food. The following 
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table gives the total quantity of ash in the edible portion of the tr«pical fruits 
named, together with the composition of the ash in respect of its most impor¬ 
tant constituents (Bulletin 87, Bureau of Chemistry): 


ANALYSES OK THE ASH OF THE EDIBLE PORTION OF THE 
SEVERAL ERtTTS 





I'ttTASII I. IMF 

(K a O) i(Ca<>) 

I 

Mai.- 


Pitos- 

Six- 


Dim mpi ion op Saiipi i 

Tot Al 
Ami. 

S11 n \ 
(S.O..) , 

NISH 

(M«t» 

Oxm 

0 « 2 <> 3 > 

\< II) 

\( ID 

(SO3). 

KIN 

(Cl). 


Per- 

/’• r- 

l\r 

Per- 

Per- 

Per- 

Per- 

Per- 

Per- 


mil 

It nl 

(nil. 

mil. 

mil 

mu 

(nil. 

< nil. 

mil. 

(Jrangc (china),. 

0 5* 

I.OI 

40 (1(1 

IO 2 <J 

5 >7 

1 o<) 

8. 5 6 

2 8* 

2.44 

()rangc (rough skin),. 

•55 


40 «5 

2 t>2 

i M 

l 5 1 

7.42 

. 4-42 

1.50 

< > range (sour),. 

•57 


45 °0 

7 ‘>5 

2 17 

2 40 

S 70 

2 72 

.t)8 

Grape fruit,. 

•.V) 


14 •«> 

7 M 

402 

1 ->S 

1 I 0<) 

, 4 V 40 

1-. 4 * 

Lime,. 

<|8 


4401 

;> s 4 

. ,1, 


8-45 

2 O2 

4.07 

Sweet lemon,. 

.08 


51-35 

4.20 

1 oS 

• ■ i 

e-S.i 

4-°0 

1.32 

Tamarind,. 

1 5 <> 

' 5 - 57 * 

.ns 

2 10 

.. : 

400 

r - 40 

.48 

Guava,. 

.«S 4 

1 '.4 

55 CIO 

5 48 

104 


8.20 

3 - 5 « 

5 . 4.4 

Banana (nino),. 

• 7 ° 

.. 

pi 40 

‘>5 

• 1- 


10. $0 

2 - 4 <> 

<> 51) 

Banana (oronoi o),.. 

1 08 


5 - D 

1 03 

1 «>o 


5 

4 42 

8 |8 

Banana (t olor.ulo),.. 

,s t 


5 ‘ 17 

•47 

'>5 


.4.25 

2 77 

7 (, 4 

Mango (Freni h), .... 

54 


t; 

h ,s 

I 02 


0.40 

.4 07 

3 88 

Mango (Filipino),.. 

• u 

1 75 

51 7 <> 

1 74 

4--’5 


0.04 

4 S8 

* 5 6 

Manga,. 

.78 

2.1 \ 

l«> 47 

-• ?8 



5 57 

384 

4 20 

Guanahana,. 

.So 

1 |8 

|S <) t 

11 

2 17 


0-15 

■t 54 

. 4-40 

Anona. 

Ho 

.f M 

47 *7 

.Si 

2.07 

, .. 

11 '\i 

.4 10 

.4 5 ' 


1 o\ 

• 5 ° 


10 7.4 

14 ' .4 


.00 

1 

0 S 7 

4 40 

4 55 

7 40 
17 4 i 

Sapota,. 


7 40 

2 Si 

i •* 

2-71 

Mamrv (iolor.ulo),.. 

So 


5 ° 57 

, ,8 

1 <0 

i 

4 00 

.4 4 4 

< 7-.44 

Do. 

So 


4S *0 

' 7.4 

.4 45 

i * * 

0 00 

T, 80 

l 0 OO 

Hit at 0,. 

01 


45 - 5 

5 - s 4 

1 5 * 


,4 Oi) 

4 77 

18.0 2 

( aimitn. 

\$ 


5 l- 7 *t 

1 4 » 


1 .. 

11 00 

5 5 ° 

t).4fi 

Pineapple. 



S') 18 

<1 14 

5 4 -’ 


(> 5 1 

, 4-04 

.4 -’2 

Do.,. 



57 »4 

4 So 

.4 14 


4 20 

3-'>5 

4.08 


The aljove data show that the (tcrccntagc of ash in the edible ]>ortion of 
tropical fruits is never very high. In only three instances in the above table 
does it exceed one jierccnt and in two of those only slightly. The principal 
mineral constituent is |xitash, whi< h in round numbers may he said to constitute 
one-half of the total ash. (If the at id constituents phosphoric acid is the most 
important. In four cases the amount of phosphoric acid is greater than 
10 percent of the total weight of the ash. The proportion of sulfuric acid 
in tlie ash is quite constant, while the amount of chlorin varies from less than 
one-half of one jxtreent to more than 18 percent. 

In this case of high ash there is a low content of phosphoric acid, which 
leads to the supposition that the chlorin is partially or wholly combined with 
sodium and potassium. In addition to the elements mentioned above the 
* 2,88 percent sand. 
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ash of edible fruits often contains notable quantities of silica and sometimes 
considerable quantities of sand, added accidentally or by the collection of 
dust. The ash of fruit also quite universally contains iron. In some cases 
the quantity of iron amounts to as much as lour percent of the total weight of 
the ash. The data in the above table are calculated on the percentage of total 
ash and not on the percentage of pure ash, that is, ash deprived of its carbon, 
sand, and carbonic acid. 

There are some peculiarities in the composition of the ash of tropical fruits 
to which attention may be called. The citrus fruits contain somewhat larger 
amounts of lime and iron than ordinary fruits. The ash of the tamarind 
contains large quantities of silica. The ash of the banana has a low content 
of lime and magnesia and a high content of chlorin. Attention is also called 
to the fact that in the ordinary combustion of an organic substance to secure 
the mineral matter notable quantities of the phosphoric acid and chlorin con¬ 
tained may be lost. Therefore, the data for phosphoric acid and for chlorin 
are probably lower than would be the case if all of these substances present 
in the fruit had been secured in the ash. The ash of pineapples is not i>eculiar 
in any res|>ect, nor does it contain any marked amount of a constituent by 
which it can be identified. The pineapple, as is seen, contains slightly more 
potash than the other tropical fruits. 


Sugar and Acid in Fruit. 

The palatable quality of fruit depends largely upon the aromatic substances 
which they contain in the form of essential oils, esters, and ethers, and espe¬ 
cially upon their sugar and acid content. The sweet taste of sugar in fruits 
and also often in nuts is modified and relieved by the arid or astringent mate¬ 
rials, chiefly tannin, with which it is associated. In the analyses indicating 
the composition of fruits and of nuts and also of vegetables the sugar has not 
always been given separately, but as one member of a group consisting of 
sugar, starch, and cellulose materials soluble in weak at id and alkMies, and 
for this reason deemed to be digestible. It seems advisable to supplement 
this information with a special table giving the average quantity of sugar and 
acid found in some of the principal fruits. It must not !>e forgotten that in 
individual cases the quantity of sugar and acid may vary largely from the 
average, but the following data may !>e regarded as expressing very accurately 
the average content of sugar and acid in the common fruits. 


Apples, Rhode Island Greening, 

" Winesap, . 

“ Northern Spy, .. . 

Apricots, fresh. 

*' dried... 

Bananas. 

*5 


St'CAK. 

A< ID 

Ptrctttl. 

PfttfHl 

10-95 

.70 as malic 

11 95 

.50 “ “ 

11 80 

.70 “ “ 

II.01 

115 “ “ 

39 59 

2 52 “ “ 

20.28 

.30 u sulfur! 
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SUCA*. I ACID. 

PtrctM. Ptrcent. 


Blackberries,. 5 - 7 ® - 77 malic 

Cranberries,. ’ S 2 2 -34 “ “ 

Currants. 6.70 2.24 * 

Grapes. 7.1)0-26.40 .59 " tartaric 

Lemons. 37 S -39 “ dtric 

Oranges. 5-^3 1 -35 “ “ 

Peaches. 7-88 - 5 6 “ sulfuric 

Pears. 9-n .19 " malic 

Pineapples. 11.50 .60 “ sulfuric 

Plums,. 14.71 .77 “malic 

Prunes,. 16.11 .32 “ “ 

Raspberries. 5.33 T.48 “ “ 

Strawberries. 6.24 t.to “ “ 


In the aiiove data the acidity i> determined as malic acid in apples, black¬ 
berries, and strawberries, in which the predominant acid is malic. In cran¬ 
berries one of the acids is benzoic, amounting sometimes to as much as 0.05 
percent, in grapes tartaric, in lemons and oranges citric. In the other fruits 
where the character of the organic acid is not distinctly of one kind, the total 
organic acitl is estimated as sulfuric acid (SO,), not meaning by that, however, 
that the acids arc present in the form of sulfuric acid but merely that their 
quantity was measured in terms of sulfuric acid. 

Canned Fruits. 

The industry devoted to canning fruits is of less importance in the United 
States than that identified with canned vegetables. Practically, nevertheless, 
every fruit which has been produced in this country has become a commercial 
article in the form of canned goods. With the exception of the method of 
preparation, the process of canning and other treatments are essentially the 
same as that of vegetables and therefore does not warrant any further descrip¬ 
tion. 

In the following data arc found a brief description and the composition of the 
leading varieties of canned fruit: 

CanneS Cherries. —Cherries are one of the fruits which are valued for 
canning purposes. Th6 pits may or may not be removed, according to the 
desire of the manufacturer and the demand of the consumer. The galvanic 
action which the cherry juice sets up on the tin plate tends to bleach the nat¬ 
ural color of the cherry, and this action can be avoided by coating the inte¬ 
rior of the can with a gum or some similar substance which entirely protects 
the metallic surface from contact with the juice of the fruit. When treated 
in this way the natural color of Che cherry is preserved for a reasonable 
1 length of time. 

Adulteration 0/ Canned Cherries .—The only adulteration of canned cherries 
which is of any consequence is that which relates to artificial coloring. By 
reason of the tendency to bleach the color, mentioned above, it has been quite 
customary to add an artificial color to the cherry so that the red color may 
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lie preservjd. Coal tar dyes, under various names, and an animal d\e, 
cochineal, have been used for this purpose. The practice of artificial coloring 
is reprehensible and may, in the case of some colors, be harmful to health. 
By observing the precautions already mentioned, the natural color of the 
cherry may be preserved without artificial color, and in general this is desir¬ 
able. The consumer should at all times demand canned cherries which have 
not been artificially colored. 

Maraschino Cherries .—A very common method of treating cherries is to 
bleach them in a brine of common salt and snlfurous acid until all the natural 
color has disappeared. The cherries arc then thoroughly washed for the re¬ 
moval of the salt and sulfurous acid and at the same time the juic e and soluble 
portions of the cherry are removed, so that at the end of the washing there 
is little left but the cellular structure. The cherries are then saturated with 
sugar or sugar and glucose and colored a deep artificial red by coal tar dye 
or cochineal. If the natural flavor of cherries has been destroyed bv the 
bleaching an artificial flavor is often added. The product is a cherry of an 
even deep red tint, more or less sweet, according to the use of greater or less 
quantities of sugar or glucose, and having a flavor of almond oil. When 
c herries of this kind are preserved in a solution of alcohol, flavored or unllavored, 
they cere called maraschino cherries. The name is taken from a kind of c herry 
first used in making the product. They are used to a very large extent with 
certain beverages such as cocktails, soda water, mint juleps, etc., and also 
in ice cream and other preparations for the table. Little can be said in praise 
either of the taste or wholesomeness of these preparations and they are valu¬ 
able chiefly for their supposed attractive appearance The offense which is 
committed against the teslhetic taste of the indbidu.il in the preparation yf 
such a product probably offsets any good effect which comes from attractive¬ 
ness or ornamentation. The product cannot be regarded in ton sense as 
resembling even in color the natural fruit, since practically the whole of the 
natural fruit, except its cellular structure, has been withdrawn and artific ial 
substances substituted in place thereof. 

Canned Peaches.— A great industry in this country is the canning of 
]teaches. Some of the finest and most perfect varieties are used for this 
purpose. Peaches may be canned whole or by slicing in half or quarters and 
removing the pit. The principles of sterilization are not different from 
those which have already been descrilccd. Since the peach i~ a fruit which „ 
decays easily and is thus difficult of tqins|x>rtation, the establishment of 
canning factories in the vicinity of large jieach orchards renders it |>ossiblc. 
to preserve this delicate fruit in a condition practically as good as that of the 
natural article, and thus makes it accessible to the jjcoplc in all parts of the 
country at all seasons of the year. 

Adulteration oj Canned Peaches .—Fortunately in this ca-e there is no 
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record of adulterations which is of any consequence. The perfection of the 
method of sterilization has rendered it unnecessary to make further use of 
antiseptics for canned peaches. The use of the artificial sweetening agent, 
saccharin, is almost unknown and is about the only adulteration which at 
the present time can be practiced without easy detection. It may be con¬ 
fidently stated that the consumer can rely, with a fair degree of assurance, 
u|xm the purity of the product which is taken from the can. The only real 
danger is in the action of the fruit juice upon the imperfect tin plate, and this 
is a danger which probably will soon pass away, since there is a tendency 
manifested now to so protect the tin by a varnish of some kind as to render it 
impossible for any electric action to lake place which impairs the color or 
flavor of the fruit and also to exclude the poisonous salts of tin and lead from 
the contents of the can. 

Adulteration of Canned Fruit. —Artificial coloring: The principal 
adulteration of canned fruit is that due to artificial coloring. There is, perhaps, 
no other form of adulteration which has so little excuse. It only needs a 
cursory observation of the fruits of Nature to show that even in the same 
varieties they differ to a vast degree in natural tint, bright colors are esjaxially 
prized in fruits. For instance, the yellow of the peach, the red of the cherry, 
the purple of the plum, etc. The object of artificial coloring is to make all 
kinds and varieties of these fruits imitate those of naturally rich color. Its 
sole purpose is deception, since it can add nothing whatever to the nutritive 
value. The claim that it adds to the dietetic value of the fruit, as in other 
cases of the same kind of argument, is plainly fallacious. The very moment 
the consumer realizes he is eating an artificially tinted fruit, if he hits a tem¬ 
perament that would make him susceptible to suggestion at all he become* 
aware of the effort made to deceive him. Such artificially colored foods, thus 
instead of tasting better than they otherwise would, have a worse taste due 
to the feeling of antipathy excited by their presence. Hence there can lie no 
excuse, under any circumstances, for the addition of artificial colors to food 
products of this kind, orin fact, of any Kind except those which are purely syn 
thetic and have rio relation in composition or in quality to a natural product. 
It is a matte'- of congratulation to know that the addition of artificial color tc 
canned fruits is practically a thing of the past. 

Another form of adulteration, which fortunately is seldom practiced in fruit,, 
is one which has already l>een described in sufficient detail, that is, the addition 
of saccharin, a substance which h#s even less place in fruits than in vege¬ 
tables. The addition of a non-sugar, such as saccharin, with an intensely 
sweet taste for the purpose of inducing the consumer to believe that the ar¬ 
ticle is a natural sweet product, is an adujteration of the most reprehensible 
type, to say nothing of the evil effects of the adulterant employed upon 
health. The addition of spices and other condimental substances to fruit 
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products cannot be regarded as an adulteration, because they reveal their own ' 
presence and are not added for the purpose of imitation or deception. 
As has been mentioned above, the manufacturer would save all criticism in 
such cases by a plain statement upon the label of the nature of the substum e 
added. 

Canned fruits properly preserved retain their natural aroma and flavor 
tetter than any other form of canned food and deserve the high estimation 
in which they are held by the consumer. The time is now rapidly approaching 
when all such goods will be free of any imitation or adulteration, and this 
will add greatly to their value in the markets of the (ountrv. The tonsumer 
will then only need to have the (kite of preservation marked on the can to 
te fully protected. 

Frut Sirups. 

The expressed juice of fruits mixed with the pro|>cr proportion if sugar 
produces an important article of commerce known as fruit sirup. These 
fruit sirups are used principally in the preparation of cooling, non-alcoholic 
leverages such as are drunk at the “soda fountains” so-called in the United 
States. In the preparation of fruit sirups only the thoicest and best fruits 
are to be used. The juiee, after expression, is properly freed from sus|iendcd 
matter by filtration or sedimentation and is brought to a props- ((insistence 
by mixing at once with pure sugar. When it is used as soon as prepared no 
further precaution in regard to its preservation is necessary, since jtihe pre¬ 
pared in this wav and kept in an ice-box will keep several dap without fer¬ 
menting. When manufactured on a large stale for (ommerci.il purposes it 
becomes necessary to prepare these sirups in some more ]>ermanent form. 
To this end they are subjected to the usual process of pasteurization. j la 
account of their liquid condition, sterilization, that is, the use of a tem|ieraturc 
of boiling water, is rarely necessary. If, on pasteurization, a pmipitalc is 
formed in these sirups, they should te healed to the tom|>eraturc of pasteuriza¬ 
tion previous to the final processing and any deposited matter M separated 
by filtration or deposit. The sirup thu.x clarified is placed in hollies or separate 
containers and subjected to the pasteurizing process for a sufficient length 
of time, and is then ready for the market. These pasteurized sirups, if 
stored in a cool place, will keep almost indefinitely. In all ca-es where pas¬ 
teurization is practiced at a very low temperature it is necessary to keep the 
product at a low tcmjieraturc, since, as is well known, pasteurization does, 
not kill all the spores, but docs act with deadly effect ujxin the yeasts which 
produce alcoholic fermentation. Fresh sirups thus prepared and jxisteur- 
ized are wholesome and palatable and are unobjectionable. 

Naturally the principal addecj constituent of fruit sirup is the sugar, the 
other constituents corresponding to those of [he juice from which the sirup is 
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made. In other words the natural sugar and that added make up*practically 
the total solids of these products. 

Adulteration of Fruit Sirup. —Fruit sirups have been extensively and 
unnecessarily adulterated. The principal adulteration is the omission of 
the pasteurization process and the preserving of the fruit juice by means 
of an antiseptic. The two antiseptics which have been most commonly 
employed for this purpose are salicylic and benzoic acids. At the present 
time, by reason of prohibitive legislation in res[>ect of salicylic acid, benzoic 
acid or its compounds are quite universally employed. These antiseptics 
are injurious to health and even in small quantities cannot fail to have some 
deleterious effect upon the system. As they are not necessary in the preser¬ 
vation of fruit sirups, they should be rigidly excluded therefrom. In justice 
to those who use antiseptics of this kind it is said that, as a rule, they frankly 
admit that these sirups can be preserved by sterilization, but that when con¬ 
sumed they are used only in small quantities, and when the air has access to 
the remaining portion fermentation is set up. To this the answer may be 
made that if unstoppered and used under proper conditions to avoid the 
admission of germs, anil if kept on ice or in a cool place, fermentation will 
not set up for several days, during which time opportunity will be had for 
disposing of the contents of the bottle. It does not appear that there is 
any convincing reason to warrant the continuance of the use of preservatives 
in this kind of products. 

Imitation Fruit Sirups. —By far the most general adulteration of fruit 
sirups is that of the imitations thereof, pure and simple, by synthetic products, 
The flavors which give to fruits their character and aroma are chemical com¬ 
pounds produced by Nature and are chiefly of the nature of a volatile oil or 
compound ether. Of these flavors, the compound ethers especially are 
readily produced by purely synthetic processes. It is possible, therefore, 
for the chemist to make an approximate imitation of the natural fruit flavor. 
No difference how great his skill, however, or the skill of the mixer, there is 
always a gustatory and‘hygienic difference between the synthetic and the 
natural product, and the natural product always has the advantage of the 
difference. While I do not go so far as to say that synthetic flavors or sirups 
should l>e excluded in the preparation of non-alcoholic beverages, I do say 
with emphasis that they should never be used, except with notificaton to the 
consumer, and never, under any circumstance, if they contain any ingredient 
which is prejudicial to health. r 

« One of the principal arguments which has !>een made against the enactment 
of the pure food bill has been that it would exclude from the market these 
synthetic products. At least let thcm”be sold under their proper designations. 
A law which requires plain and honest branding can hardly be objected to 
on any ground whatever. 



SELECTION OF THE FRUIT. 


375 


Jams, Jellies, and Preserves. 

The preparation of various fruits or fruit juices with sugar is an important 
industry both for domestic purposes and for commerce in the United States. 
When the fleshy portion of the fruit is treated with sugar sirup and boiled, it 
produces the product known as preserves. When a fruit is reduced to a 
pulp and treated with sugar sirup and toiled, it makes a product known as 
jam. When the fruit juice itself is treated w ith sugar and toiled, it forms a 
product known as jelly. The above are general definitions of three important 
classes of fruit products, though it is not intended by anv means in the defini¬ 
tions to describe the details of preparation. These vary greatly in respect 
of the method of preparation, the fruit, the quantity of sugar used, the length 
of time the boiling is continued, and the consistency of the final product. 
These definitions merely outline the three distinct classes of products which 
are made from fruits. • 

Selection of the Fruit.— In the selection of the fruit for making these 
sweet products it is highly important that only the very l«*st quality should 
be used. The fruit should be of a proper degree of maturity, and yet not 
overripe. The practice of using immature, waste, or partially deformed or 
decayed fruit for the purposes named cannot be too strongly condemned. 
The great advantage of preparing these products at the home consists in the 
fact that the character of the material used is under the immediate supervision 
of the housewife. In large factories where no official insertion is exercised 
it is possible that any kind of fruit or any |«>rtion of the fruit may to devoted 
to the purpose. All deteriorated raw material should to rigidly excluded 
from the factory. Various fruits are utilized in different manners in the 
preparation of the above-named products. I-arge fruits with tough skins, 
such as apples, peaches, and pears, are pared, the cores removed, arid all 
decayed or infected portions cut away, and the clean, fresh, fleshy |wrtion 
of the fruit used for manufacturing purples. Small fruits, such as tomes, 
after the exclusion of all dirt, immature or imjierfect samples, and the removal 
of the stem, are used in the wholt state for the.pur(H>sex named. 

It would to manifestly impracticable, as a rule, to remove even the seeds 
of small fruits, except where jelly is to to- manufactured, The fruits, having 
been properly prepared, are mixed with sugar or thick sugar sirup and sub¬ 
jected to heat for two purjstses. The first purjiose of heat is to sterilize com¬ 
pletely the material so that no bacteria, germs, or spores may to left alive 
in the finished product. The second purjxrse of heating is to concentrate 
the material to a proper consistence and to thoroughly saturate all portions 
with sugar sirup. Incidentally, the heating also by the combined action of 
temperature and free acids in the fruit inverts a large quantity of the cane 
sugar that is used and thus prevents the finished product from granulating. 
The crystallization of the sugar in these bodies renders them very much 
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. less desirable and less suitable for preserving. Fonthis reason, araRng others, 
the precaution mentioned, namely, that the fruit should not be overripe, should 
be observed. It has been seen that overripe fruit diminishes in acidity, and 
hence it is less suitable for converting the cane sugar than fruit just short 
of complete maturity. For this reason, too, the more strongly acid fruits arc 
better suited for making these sweetened products than those in which the 
acidity is less strongly developed. 

Jams. —As has already been said, jams differ from jellies in that they 
contain not only the juice of the fruit but the whole pulp of the fruit or the 
whole fruit. The methods of preparation in effect produce the same changes 
upon the sugars that are produced by the fruit juice. The fruit after proper 
comminution is boiled with large quantities of sugar a sufficient length of 
time to reduce the fruit flesh to a pulp and to invert more or less of the sugar 
■wnich is used. The insoluble matter which jam contains consists chiefly of 
me cellulose and pectose matter in the fruit, together with the seeds of the 
small fruit. The various solids are made up of the solid bodies in the fruits, 
including the sugars which arc added. The character of the ash of the jams 
.s a good indication whether or not they are pure, that is, made out of sugar 
and fruit only. While it is true that the ash of fruit varies, it is also true that 
tlie real ash of fruit has certain characteristics in regard to alkalinity which 
ire not possessed by the ash of adulterated fruit products. For the sake of 
convenience and reference it is seen advisable to append a table showing the 
composition of the ash of some of the fresh fruits (Bulletin 66, Bureau of 
Chemistry). 


% Fruit. 

Pi'RF Ash; 

k 3 o 

NajO 

CaO. 

PaOft 

S<) 3 

Cl 

I\»r\s>t 

Sol'A 

Liui. 

Phosphoric 

SUI Ft'RIC 

Chlorin. 


! 




Ann 

A< ID. 


Apple,. 

1 Pment. | 

Percent 

Percent. 

Percent 

Percent, 

Percent 


- 0.264 

55 -'i 

\ 1.69 

4-79 

12. 8} 

4.62 

0.83 

Apricot*. 

• .508 ; 

50.36 

IO.26 

3-17 

13.09 

2.63 


Banana.*. . 

. I.O78 i 

63.O6 

2-H 

.86 

1.62 

2.32 

26.93 

Cherries, . 

.! 0.440* 

57-67 

6.80 

4.20 

15.1 1 

5 83 

1.83 

. 

- ! .682 

57.16 

2 3 # 

10.90 

12.76 

3 9 ° 

2.05 

Grapes, . 

• -500 

5 ° 95 

6.p 

4.96 

21.27 

4.28 


Lemons, . 

. .526 

48.26 

..76 

24.87 

11.09 

2.84 

•39 

Oranges, . 


48114 

2.50 

22.71 

I2.37 

5 . 2 S 

.92 

Prunes, . 

. 486 

6385 

2.65 

4.66 

14.08 

2.68 

•34 


From the above table it is seen thaqthere is not a very large percentage of 
sulfuric acid in the natural ash of fruits, and very little chlorin, with the excep¬ 
tion of the banana, in which the ash is principally potassium chlorid. Since 
the ash of glucose, as it is made at the .present time, consists almost entirely 
of sulfates and chlorids, any considerable increase of these ingredients of an 
ash over the normal may be regarded as an indication that the fruit product 
from which the ash is obtained contains added glucose. Inasmuch as there 
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Vipmi&l and physical methods of detecting glucose which arc entirely • 
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Peach,. ■ y .,i 4 1405 4< ’’ *° ,5 . 

Plum,. 5 ' 4 i _ 1 — 
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substances, together with the free act,J- w h - - ^ 

as not to be susceptible of easy quanlttafvc dU nsunt.;^ ^ ^ ^ a 

The relation which exists lietween t re t ant s . ^ ^ indic ation of the 

safe index of the method of i^arati™, ‘ T | u . greater the .p.antity 

excess or deficiency of the acid in t e rut quantity of inverted 

of active acids, other things tong equal, the M ^ ^ 

sugar and the smaller the quantity <> ta number of jams made 
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The following table represents the data relating to the composition of 
jams from samples purchased in the open market, free from glucose and 
apparently pure: 


Description. 

Total I 
Solids. 

Acidity. J 

Reducing 

SUGAR. 

Cane 

Sugar. 

Total 

Sugar. 


I Percent. 

Percent. 

Percent. 

Percent. 

Percent. 

Apricot*. 

70.15 

.407 

.58.96 

26.00 

64.96 

Currants,. 

66.32 

1.117 

5*45 

1.64 

5409 

Jog*. 

69.89 

•744 


4594 


Grape fruit,. 

69.20 

• 3«7 

27.OO 

35-51 

62.51 

Ouava,. 

82.46 

.209 

25-14 

52-73 

77-87 

Peach,. 

■ • 65.05 

.500 

36-48 

23-‘6 

59-64 

Strawberries,. 

75 83 

.480 

37-*5 

3'-43 

68.58 


The average composition of a large number of pure jams, some of which 
were made in the laboratory and some purchased in the open market, is as 
follows: 


Data. 

Total 

A< IDITY. 

Rhhhtng 1 

Cask 

Total 

Solids. 

1 Sugar. 1 

Sugar. 

Sugar. 

Average,.! 

Percent. 

Percent. 

Percent. 

Percent. 

Percent. 


05.98 

■536 

36.41 

22.15 

58.56 

Maximum. 

82.46 

'•355 

6l.02 

54-23 


Minimum,. 1 

5°*43 

•163 

13.20 

• 3 ° 



The analytical data show that the jams, in so far as active food constituents 
are concerned, are composed chiefly of sugar. These sugars include both 
that natural to the fruit and that which has been added. The average content 
of sugar in round numbers is 58.5 percent, while in round numbers the average 
content of solids, not sugar, is 7.5 percent. It is thus seen that the amount 
of sugar present in round numbers is eight times as great as that of the other 
solids. It is also noticed that the percentage of reducing sugar is about one- 
third greater than the cane sugar, indicating that the inversion of the sugai, 
when the real fruits have been used in the manufacture, has been carried to 
such an extent as to avoid any danger of crystallization. These data are 
all in complete refutation of the claims made by many manufacturers that 
it is necessary to add glucose in the manufacture of complex products 01 
this kind in order to prevent crystallization. If the real fruit is used in the 
proper quantity and the manufacture conducted according to the approved 
method, there is no danger of crystallization except in those rare cases where 
the fruits used have little or no acid. 

Adulteration 0/ Jams .—The adulterations of jams are practically the same 
as those which are practiced with jellies. Artificial colors have been very 
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extensively 6 used together) with the artificial flavors resembling the fruits, . 
the names of which appear erroneously upon the packages. Glucose is 
used to a large extent in these adulterated goods. In the adulterated articles 
a preservative is nearly always present. Starch is used but \cry rarely for 
adulterating articles of this kind. 

Fifty-eight samples of jams which proved to be adulterated were bought on 
the open market by the Bureau of Chemistry, none of which Imre anv lalx -1 or 
description indicating that it was an adulterated article. The character of 
the principal adulterant (glucose) in each case is mealed at mice by the 
polarization, which is always strongly right-handed, and also by other chemical 
tests for glucose. The quantity of sulfate and ehlnrid in the ash of these 
samples is always very considerably increased over that of the natural product. 
The quantity of glucose in some of the samples is so great as to indicate that 
practically the whole of the solid matter is composed of this substance. In 
two samples the alleged jam contained no fruit product whatever. In many 
cases more than 70 percent of glucose is found and in one instance as high 
as 7 b percent. In a great majority of the cases the glucose is approximately 
one-half of the whole weight of the jam. In a great many cases the glucose 
was present in quantities which indicated the utilization of some fruit product. 
There were a few cases where the amount of glucose fell below to jierccnt. 
Artificial coloring matter was present in almost every case, and in the great 
majority of cases either benzoic acid or salicylic ac id is present as a preser¬ 
vative. The colors used are coal tar dyes and cochineal. 

It is evident that articles of food adulterated in this manner should not be 
permitted to bear the name of the natural product, and in many of (he stales 
the local laws forbid the use of a misleading name. The national law, which 
was approved on the 30th of June, 1006, a bo forbids misbranding of thief de¬ 
scription. 

In addition to the jams which on their lal«T bore no indication of the 
adulterations, a number of samples of jam were purchased labeled '‘Com¬ 
pound,’’or in some way indicatingfhat thev were sot the purearticIc. thir¬ 
teen samples of this kind were examined in the Bureau of Chemistry and all of 
them had very large quantities of glucose, the largest amount present in any 
one case being 37 jcercent. They were all artificially colored, and ten of 
them contained preservatives, either lienzoic or salic ylic acid. 

Jellies.—In addition to the jellies whic h were made in the laboratory of 
the Bureau of Chemistry for the puqxcsc of controlling the investigation* 
44 samples of jelly were bought ujx*n thcojicn market. Of these commercial 
samples 19 contained no glucose, 13 of them contained glucose, but were not 
so labeled, and 12 were labeled.as compound or adulterated articles. Nearly 
all of the commercial jellies were made with apple juice as the base. The 
apple juice and glucose made up practically the total solids, no matter what 
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. name was applied. The flavors were artificial, ami a very large *numl>er of 
the samples contained preservatives. The samples of jelly which contained 
no glucose were evidently made of the natural fruit,—they contained no 
artificial coloring matter and in only a few instances did they contain preser¬ 
vatives. On the other hand the jellies which were made of glucose were 
uniformly colored and contained preservatives. 

It is of interest here to say a few words about the very cheapest of adulterated 
jellies which are found upon the market. These jellies were made with 
some apple juice, but chiefly of glucose. They contained large quantities 
of preservatives, and the ash was rich in sulfates and chlorids except in two 
instances. In these cases it is possible that the glucose which was used was 
manufactured by some special process not involving the use of either sul¬ 
furic or hydrochloric acid. 

Adulteration of Jelly. —Jellies are of the class of fruit products which 
have lieen extensively adulterated. The markets of the country have been 
flooded for years with so-called “compound jellies” or imitations of jelly. 
The chief forms of adulteration are the following: The use of apple stoik 
for making ail kinds of jelly. Attention has already been called to the fact 
that apples contain a large number of pectosc bodies which favor jollification. 
A common method of manufacturing jelly has been to use a stock of apple 
juice or cider or a preparation made from the cores, skins, and rejected por¬ 
tions of the apple at evaporating factories or from whole rejected apples. 
This stock is used as a common base for the manufacture of jellies of different 
kinds. Whenever apple juice enters into the composition of a jelly made 
from any other fruit than the apple it becomes an adulteration. Phosphoric 
and other acids are added to jellies to enable jollification to take place with 
theW 1 of less fruit and more water. 

Artificial Coloring. —In as much as each kind of fruit tends to give to a 
jelly a particular color, it is evident that if apple stock is used the natural colors 
of the othe» fruits must be imitated. 

To this end coal tar dyes have lieen generally employed, and sometimes 
vegetable or animal coloring matter to imitate the color of the fruit whose 
name is given to the product. 

Artificial Flavors.-— Since when apple stock is used as a base of manu¬ 
facture it imparts to the finished product only the flavor of apples, artificial 
chemical flavors resembling other fruits arc employed. Thus the jellies 
which, presumably, are made from other fruits, have the particular flavor 
of,those fruits imitated in a wholly artificial wav. 

Composition of Jelly. —The properties of a jelly, in respect of its distinct 
character, are due solely to the fruit from whjch it is made. Each one of the 
fruits contains essential oils, ethereal substances, acids, etc., which give to 
it a distinct character. These bodies arc carried with the fruit juice into the 
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finished pwduct and givQ to it its distinct characteristics. The sugar, of , 
course, in all these products is the same. In the following table are found 
the data showing the composition of jellies made from different fruits in the 
Bureau of Chemistry. 

COMPOSITION’ OF JKI.LV. 
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As is to he expet ted the chief constituent of these jellies is the sugar which 
is derived from two sources—that in the natural juice and that added in 
the manufacture. The data show that the quantity of cane sugar inverted 
varies greatly with the different fruits. Some of the fruit juices ap|>esir to 
have little or no effect whatever in the inversion of sugar. This is par tic u- 
larly true of theoran"", the (rear, and the jelly made from the husks of pine¬ 
apples. 

Manufacture of Jellies.—In the manufacture of jellies the fruit 'juices 
are separated from the pulpy m.t—. of the fruit, and these alone are used in 
the process. The most common method of procedure is to boil the fruit 
with more or less water until the juices are more or less separated and then 
to remove them by straining or pressure. 1 he fruits are heated for this 
pur|cose with sufficient water to prevent -core icing until they are thoroughly 
softened and then reduced to a pulp. The Iccst jellies are made from juices 
which are obtained by simply allow ing the pulpy mass to drain through doth. * 
The juices thus obtained arc dear and free of any suspended matter. When 
pressure is used the juices arc less dear and contain more or less suspended 
solid matter. In the preparation of jellies approximately equal portions of 
pure cane sugar and the strained juices are used, and the mixture is boiled 
for a few minutes. It is evident that in the manufacture of jelly where 
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, boiling is not continued for any length of time th<vamount of sug&r inverted 
is less than in the manufacture of jams and preserves where the boiling is 
continued for a greater length of time. 

The quantity of non-crystallizing material in the juices from which the 
jellies are made, namely, the pectosc bodies in fruits, is sufficient in most cases 
to prevent the crystallization of the cane sugar in the jelly. The jelly is 
formed by these pectosc bodies being present in the juice in sufficient quan¬ 
tities to become semi-solid on cooling after manufacture. The solidify ing 
may take place in a short time or only after several hours. The juice at the 
time of completion of the boiling is thoroughly sterilized, and in this hot 
condition should be placed in sterilized vessels and covered before setting 
away with sterilized parchment paper or a thin film of sterilized paraffine. 
The covering of the surface will prevent the deposition of the seed of moulds 
and bacteria which often infect the top layer of jellies or other fruit products 
prepared in a similar manner whose surface is not properly protected. 

Preservatives. —Since the care which is necessary to prepare a jelly in 
a thoroughly sterilized condition and to protect the excised surface so that in¬ 
fection thereof cannot take place is a matter of expense and requires great at¬ 
tention to details, it has been sought to avoid these by the use of chemical 
preservatives. Salicylic add and benzoic acid or benzoate of soda base 
been the principal preservatives employed, and until state and municipal 
laws introduced a proper ins|>ection or analysis of these products the use 
of these chemical preservatives was cerv common. In later years their use 
has been gradually diminished, owing to the objections on the part of the 
laws and the public to the presence of these bodies in the finished products. 
There are, however, still on the market many products which are preserved by 
sal if y lie acid, benzoic acid, or benzoate of soda or some similar active agent. 

From the above resume it is seen that the consumer who buys in the open 
market is not quite certain that he is getting the product for which he pats. 
This Condition of affairs will doubtless pass awav with the advent of the 
proper inspection of fruit* which are usd I in manufacturing on a large scale 
and a proper supervision of the manufacturing establishments, together 
with a rigid execution of the national and state fotxi laws. Under such con¬ 
ditions the adulterations will either disappear from the market or lie so 
labeled as to practically inform the purchaser of their character. 

Marmalade. —The term "marmalade” is applied to a s|iecial character 
'of fruit product prepared in the sanje manner as jam in which the fruit is 
not so thoroughly pulped. The orange is a fruit which is used very exten¬ 
sively for making marmalade,—an orange marmalade, in other words, is only 
a fruit product of the character of jam and made after the same manner. 
This class of fruit products is so nearly the same as jam as not to need any 
special description. 
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Adulteration. —The adulterations to which the marmalades arc subjected are , 
practically the same as for jams. In the study of marmalade in the Bureau 
of Chemistry 96 samples were examined. Of this number 86 were commer¬ 
cial products and 10 were prepared in the laboratory of the Bureau. Of the 
commercial articles t8 samples, somewhat less than 20 jiercent, contained 
no glucose. Fifty-three contained glucose, but were not so lalieled, and 1$ 
were labeled as compound or artificial. The percentage of solids in these 
products varied within a wide limit. The maximum percentage of solids found 
was 82.46 and the minimum 53.43. The average percentage of ash in the 
marmalade not containing glucose was 0.32, and the average alkalinity of the 
ash as measured bv a standard acid was 0.20. In the adulterated marmalade 
containing glucose the average |terientage of ash was 0,50, almost as great as 
in the pure article, and the average alkalinity was 0.29, somewhat greater 
than in the pure article. 

Compound Jams and Jellies.—A word should 1 * said resecting the 
meaning of the word “comjiound” as attached to fruit products, especially 
jams and jellies, since it is a word which has been selected as somewhat more 
euphonious than the term “adulterated” or “misbranded.' 1 So true is this 
that the word “ compound ” when placed upon a food product indicates at 
once to the purchaser that the article is a mixture or substitute. The 
term, therefore, indicates the character of sophistication. To such an 
extent may this l>e practiced that the actual material named in connection 
with the word “compound” may be absent from the mixture altogether. 
The term arose first cm account of the desire of the manufacturer to leave 
off of the labels a statement of the exac t compesition of the contents of the 
package and to substitute a word of less significance, and at the same time 
to comply with certain state laws which rec|uire that all fruit products ctin- 
taining glucose tie labeled with the word “ com|>nund” or some similar term. 

A much simpler and more direct method would lie to make the laliel a truthful 
one, indicating, as nearly as jaissible, the c h.cr.ccter of the product. A* com¬ 
pound generally means a jelly or jarll made without the fruit named, that is, 
largely of glucose. It also indicates, as a rule, that (he produc t is artificially 
jolored and artificially flavored. In these cases the word “imitation” is to 
lie preferred, inasmuch as the mixtures bearing the weird “compound" can 
only lie regarded in reality as a mixture of unlike substances. 

General Conclusions.—In regard to fruit products made by boiling 
with sugar, the general statement that tjicv should be true to name and free 
from artificial colors, preservatives, or other adulterations apparently covers 
the whole ground. If it is desired to make a c hea|ier article for the benefit 
of consumers of small means, the principles which should guide the manu¬ 
facturers are plain. The materials which are added should lie wholesome 
and free from deleterious or injurious matter. The j>c>or man, while entitled 
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• to get a cheaper article, is likewise entitled, as well a$ the rich man, tb protection 
from deleterious substances. In the present state of our knowledge, glucose 
is not regarded by the majority of hygienists as a substance injurious to health. 
If it be injurious it is due more to a lack of care in manufacture than to any 
inherent properties. Glucose, however, has been found injurious to bees and 
is not a natural product such as maltose and sucrose. The objections to 
glucose which have been legitimately made arc due to the fact that the acids 
which have been used in converting the starch and also the sulfurous acid 
which has been used in bleaching the product have not been entirely removed. 
It appears that the glucose used for food purposes can be freed from all ob¬ 
jection by inverting the starch from which it is made with diastase and avoiding 
the use of all bleaching reagents. The glucose thus made would not be water- 
white, nor is it desirable for edible purj>oses that it be so, since it is always, 
except, perhaps, in the manufacture of certain candies, used in connection 
with naturally colored food products. There is no reason to believe that a 
glucose made as described and (assessing, as it naturally would, an amber 
or reddish color would be less desirable than a product which is absolutely 
colorless. This suggestion, therefore, is made to the manufacturer of glucose 
for edible puqxises in the interest of public health and to avoid any possible 
condemnation of the glucose by reason of the method of manufacture, namely, 
that the use of acid in the manufacture of glucose be discontinued, that malt 
or some other form of diastase be substituted and that bleaching, except by 
passing through animal charcoal, be entirely omitted. The product made in 
this way w'ould he free from the objections which have been, and may in the 
future still be, urged with reason against its use. 

Preserves. —The term “preserves” is a general one which is applied in 
coiftmon language to a preparation of fruit preserved by boiling with sugar 
until complete sterilization is accomplished. The term in its general applica¬ 
tion includes the different varieties of preserves which have already been 
mentibned, namely, jams, marmalades, etc. It must also be extended to 
include the class of fruit products knoVn as jellies, though, as a rule, it is 
not made so comprehensive in meaning, inasmuch as the jelly does not contain 
any of the solid particles of fruit. Perhaps there is no other part of the food¬ 
manufacturing industry which is so universally practiced in the household 
as the manufacture of preserves. Not only is this true of farm life in the 
country but also of those living in the city. The sterilization of fresh fruit 
without the use of sugar is not nearly ,so common as the making of the domestic 
supply of preserved fruits in the sense above mentioned. There is only one 
sufficient reason for the preparation of such foods, namely, the suspicion 
which attaches to the manufactured article appearing upon the market. 
V> universal has been the custom of artificially coloring the product, ana of 
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the use of glucose and preservatives, as to create a general impression among 
consumers that the articles thus purchased in the open market are adulterated 
and misbranded. When these 'preparations are made in the household we 
are at least assured of the genuineness of the product. It must lie admitted 
that the art and technique of manufacture cannot possible be so jierfect in 
the home as in the large factories. It follows as a necessary consequent e 
that such goods as those indicated ought to 1 m- better and cheaper and more 
readily preserved if made in large manufacturing centers than when made 
at home. Even those who make the genuine product suffer in common with 
those who make adulterated articles, since the suspicion of adulteration 
attaches to the whole output. The practice of domestic manufacture will 
undoubtedly continue until the public is fully cominced that better and 
cheaper articles can be purchased in the ojien market. 

Peach Preserves. —A common practice among the housewhos throughout 
the United States is to boil peaches with sugar or sugar sirup, forming the 
well known product, peach preserves. Preserves of this kind are considered 
a delicacy, and, as they are easily made and kept, they are a very common 
article of diet throughout all parts of the country where peaches are grown. 

Fruit Butter. —There are several preparations of fruit which differ in 
Some reflect from those just mentioned, to which the term “butter" has 
been applied, such as apple butter, jieach butter, etc., and these are common 
articles of domestic manufacture. This tyqie of article is illustrated by a 
description of apple butter. 

Apple butter is made by boiling comminuted, sound, carefully selected 
apples of a premier degree of maturity with cider until the whole mass forms 
a bulk of the proper consistence. The preparation thus made is treated with 
certain spices according to the desire of the manufacturer and the last of 
the consumer. There is quite a quantity of material insoluble in water in 
genuine fruit butter. The rest consists of water, the added sugar, if any, 
and the fruit juice with which the butter is made. • 

Adulteration oj Fruit Butter .—Very extensive adulterations are practiced 
in the case of some commercial fruit butters. In the Bureau of Chemistry 
as high as 30 jiercent of glucose has been found as an added product. The 
addition of cane sugar cannot be regarded as an adulteration but the best 
fruit butters are made without it. Artificial colors are sometimes used, and 
preservatives, especially lienzoic acid, are quite common in the commercial 
article. 

Brandied Fruit.— The use of branefy in common with sugar in the pre¬ 
servation of fruit is widely practiced. Sometimes alcohol alone is relied u|>fln 
as a preserving agent. At other linjes greater or less quantities of cane 
sugar are used. Usually heat is'employed in addition to the other preserving 
agents to complete sterilization. Nearly all forms of fruit may be preserved 
1$ 
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in this way. Branched cherries and peaches are perhaps the mosUabundant. 
The quantity of alcohol employed varies between 15 and 20 percent of the 
total weight of the goods. The quantity of cane sugar used has been found 
to range from six to 20 percent of the weight of the fruit, I ruit preserved 
in this way cannot be regarded in the light of food solely, but only as a condi- 
mental substance. The eating of any large quantity of food containing that 
percentage of alcohol could not be accomplished without danger of intoxi¬ 
cation. The utilization of such foods upon the table should be of a re¬ 
stricted character, and, csjreciallv, they should not be used with children or 
very young people where the danger from the direct effects of the alcohol 
is magnified and the possibility of forming the alcohol habit is also present. 

Adulteration 0/ Hratulied Fruits —The principal adulteration of brandied 
fruit is in the use of aelohol which is not genuine brandy. It is well known 
that much of the brandy offered in commerce is fictitious, that is, is not the 
pure distilled alcoholic product from sound wine properly aged in wood 
before using. When brandy is purchased for preserved fruit, unless special 
care is taken to secure the genuine article the imitation article may be supplied. 
Instead of the real brandy the manufacturers may use an article which is 
entirely devoid of any product of the distillation of wine or containing 
only a small amount thereof. The term “brandy” used with the fruit in 
such a case is a misnomer and the article would be deemed misbranded 
under the provisions of the law. The manufacturer can assure himself 
of the purity of the brandy by obtaining it from a bonded warehouse, since 
it is made under the supervision of the officials of the internal revenue and 
kept under such supervision until delivered to the consumer. Inasmuch 
as preparations of this kind are regarded as delicacies and the cost of the 
product does not enter materially into consideration it is highly advisable 
that only genuine brandy, distilled from sound wine and aged in wood for a 
period of not less than four years, be employed in the manufacture. 

Importance of the Canning and Preserving Industries.— The statistics 
for the canning and preserving industries for the calendar year ending 
December 31, 1904, form a park of the census of manufactures, which is 
made in conformity with the act of Congress of March 6, 1902, and are 
compared with similar statistics for the census of 1900, which covered the 
fiscal year ending May 31st. 

There has been a large increase in these industries. The slight decrease 
"in the average number of wage-earners is more apparent than real, and is 
due largely to the fact that a considerable number were employed in fish 
canneries under a contract system. The contractor furnishes the laborers 
and is paid for an agreed quantity of product. The establishment reporting 
has no record of the number employed by'the contractors, and they were 
not included in the number reported, the amount paid for such contract 
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work being included ir^ the item of miscelianeous expenses. Fishermen 
were not included in the census, and it is possible that a larger proportion of 
the salted fish was prepared in connection with the actual catch than at the 
census of iqoo, thus accounting in part, at least, for the decrease in the 
quantity. 

CANNING AND PRESERVING ERI'IT'S AND YEGETAI1I.ES, AND USD AND 
()VSTERS 

COMt’ARATIV K St’MMAR\ ('hNSl'SHt »>K U )04 AM) HJOO. 


Number of establishments. 

Capital,. 

Salaried ofticials, clerks, ett : 

Number,. 

Salaries,. 

Wage-earners. 

Average numlier,. 

Wagers,. 

Miscellaneous expenses. 

Materials used,. 

Products 1 

Aggregate \alue,. 

Fruits and Vegetabh s - 
Total '.due. 

Canned V» gt tables - 

Pounds. 

Value. 

Canned bruits 

Pounds. 

Value.. . . 

Dried 1 runs - 

Pounds. 

Value,. 

Fish- 

Total value. 

Canned - 

pounds,. 

Value. 

Smoked 

Pounds. 

Value,. 

Salted - 

Pounds,. 

Value. 

Oysters— 

Value,. 

All other products. 


1 «P 04 

11,00 

I‘l Kt $ NT 
or Iv «n*.r. 

2.087 

:,iSj 

2,t 1 


St 7 . < > 7 °. 7' s 7 

45 > 

t,6oj 

* ,,H 

to O 


Sl.gib.b Vi 

67.0 

*0.258 

51 . 0 ** 

t 5 ' 

Si 1.1 *t ,7 to 

Si 2.750.4*0 

10 () 

X.5U.V>7 

t,2<)<M*<) 

' 50-7 

0 <i,Ki },D° 

* 2 .?t.t, 0|8 

.D 6 

$107.5^ 

$81,020, ^84 

1 P-7 

$7.’.*70 07 t 

$4 1. 460,665 

! () 12 

1 

,r *7 .*.7 q<>. j t8 

1.1 t2.t27.26* 

40 j 

$4*. -’62.1 |X 

$28,7^4,508 

57 5 

2115.7(0. v*> 

2 «)t.^‘t 7 , 27 t 

.7 

Si 1 ,<>, »,o, 2 

$11, t> l,0<»2 

? 0 


Si,180.406 

Vt # 2 

$15,(104.7X4 

Si.415.00$ 

251 H 

$21,452,555 

j $20,542,601 

U) 0 

250. p.J.Ni 1 

1 167,856,808* 

$1 4,408,72* 

*4 <> 

S15.Ofk1.515 . 

1 1.6 

? 5 .t. 40/"0 

21,252,066 

66.8 

$.’,503,740 

*> 7 .b<> 4 i 

, 142 X 

1 13,150.055 

*1 25,660,131 

10 8 1 

$6,134,380 

$5,260,927 

16.4 

$5,;m,4u 

2.0*4,Ko0 

84.0 

, 0,711,545 

$1 1.«/)2,228 

5 1 -6 1 


* ueercasc. 

1 Exclusive of fruits and xegetablcs valued at $71 $,920, fish at $274,403, and oyster* 
at $12 000, manufacturer! by establishments clarified as food preparations, pickles, pre- 
serves and sauces, slaughtering and meat paiking, wholesale, etc. 
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, Importance of the Industry.— The importance of the canning industry 
is not to be measured solely by its commercial extent. The principle of the 
conservation of fowl products by sterilization or pasteurization is of immense 
significance in the nutrition of man. It enables nourishing foods of a per¬ 
ishable character to be kept and tranxjxirted to great distances and to lie used 
in localities where fresh foods of similar kinds are otherwise unobtainable. 
Such preserved foods mean everything to pioneers, explorers, armies, and 
navies. The “ winning of the west” in the United States has Iteen marked by 
the debris of the rusty cans. The roads along which the pioneers who settled 
the great American desert marched since 1865 have lieen bordered with the 
discarded packages in which they carried their foods. 

It is doubtless true that foods when they can be had fresh tire to Ice preferred 
to those which have been sterilized. It is also true that many unsterilized 
foods from unsanitary environments are more dangerous in the fresh state 
than when they have been excised to a high temperature. Taking into con¬ 
sideration all the circumstances in the case, it must be conceded that the 
process of sterilization, first practiced by Appert and afterward placed on a 
scientific basis by Pasteur, hits proved of almost immeasurable advantage to 
mankind. Thus for this greater reason the character and quality of foods 
thus preserved should be wholly above suspicion, and no adulteration or so¬ 
phistication of any kind should lie practiced therewith. The manufacturer 
is quite as much interested as the consumer in placing the whole output of 
sterilized foods on a plane above suspicion. 

Character of the Container. -Much in the direction of securing a better 
product may be accomplished by a more careful selection of the container. 
The common method of preserving canned goods is in tin. This material, as 
is will known, is placed on the surface of sheet iron and should be free of other 
metals. Lead especially should be excluded from the conqiosition of the tin as 
far as possible. In spite of all these precautions, however, the coating of the 
tin is Sometimes broken so that the iron itself may be attacked, perforadons 
result, and the package ot goods be sjioited. More frequently, however, the 
erosion of the tin plate occurs over widely extended areas, introducing into the 
contents of the package a considerable quantity of tin salts. This may lie pre¬ 
vented to a certain degree by coaring the surface of the tin with a gum or 
varnish which is not acted upon by the contents of the package. Glass is also 
oming into more general use, and if it could be secured of a character to avoid 
ireakage it would lie jwssible to replace to a considerable extent the fin pack- 
iges now in such common use and thus prevent the introduction of soluble tin 
alts into the food. In this case the glass itself should be free of lead, borax 
ind fluoridl. A glass package is nou» coming into use which is tough and 
■esistant to ordinary causes of fracture. Much may be expected from progress 
n this direction. 
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YKC.KTAliLi; OI1.S AND FATS. 

The production of a .subsume known as fat or oil, composed of oxygen, 
hydrogen, and carbon in the form of a fatty at id anti combined with glyterine, 
is a function of almost every plant. T he fat at ids are usually in combination 
with glycerine, which pla\* the part of a base ami in so far as its pro|’x>rlion 
by weight is concerned is muth less important than the fatty at id itself. 
In round numbers it may be said that nine tenths of all glwerids or fats are 
composed of a fat tv acid and one tenth of gluerine. When at ordinary 
temperature this combination is in a liquid form it is called an oil, and when 
at ordinary temperature it is in a solid or semi solid condition it is known 
as a fat. The term “ordinary temperature" means in this connection that 
of an ordinary living room and not the extremes of outside temperature. 
In general terms it may be said th.it the temperatures referred to are included 
between the minimum of 50 degrees and the maximum of 85 degrees I*. 
In so far as chemical comjxisition and dietetic properties are concerned, 
there is no distinction between the oils and the fats. The names are simply 
a means of ordinary discrimination which lias assumed importance by reason 

of common usage. # # 

There are three of the fatty .1* id# which are particularly important from 
a dietetic point of \iew which go to make up the greater part of these fatty 
ami edible vegetal.le ..iU and fat'. Then- three at hi- arc oleic, Mcari., and 
palmitic. Of the three, oleic a. id i-l.\ far the most im|x>rtant, as it constitutes 
the greater part of nearly all these liodic-. e-pec ially of oils. In fact the term 
“olein” and oil are of common origin. I’almitic a.id c-shls chiellv in certain 
forms of vegetable oil and fats, while stearic add is a eery important constituent’ 
of animal oils and fats. 

These three acids uniting with glycerine form the give ends which maKc 
up the great body of edible and animal oiU and fats, and these principal 
glvcerids are known as olein, pnlmitin, and stearin, respectively. 

Chemical Characteristics.—The chemieul composition of these bodies 
has been pointed out above. There is, however, in almost ail cases, some 
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'free acid present in the compound, that is, an Acid which is present un¬ 
combined with the glycerine. This free acid is usually present in small quan¬ 
tities and is more abundant in the overripe and older plants than in the 
freshly matured parts. The natural oil also contains certain other ingredients 
which may be regarded as impurities, and which it is necessary to remove 
from the oils by a process of purification or refining before they are ready 
for the table. These impurities may be of a mechanical nature, that is, 
consisting of parts of the material itself from which the oil is expressed or 
of certain juices not oils which arc found in the plant tissue, portions of pro¬ 
tein and other forms of nitrogenous matter, and traces of carlmhydrates and 
gums. The oils have certain definite chemical reactions which are common 
to them as a class. Among these may be cited, principally, the faculty of 
absorbing, under certain conditions, the halogens, namely iodin, bromin, and 
chlorin. 

Without entering into any technical description of this process it is sufficient 
to say here that the degree of absorption of iodin is in a measure the test for 
the varieties of oil. The different vegetable oils have, as a rule, certain definite 
relations to the absorption of iodin by means of which they may be to a certain 
extent identified or separated from similar bodies. The degree of absorption 
is expressed in the percentage by weight of the oil itself and is known as the 
iodin number. If, for instance, a gram of any particular oil absorbs one 
gram of iodin, it is said to have an iodin number of ioo. Many oils absorb 
more than their own weight of iodin, while many others absorb very much 
less. Another characteristic of oil is found in the fact that with certain reagents, 
such as an acid either in a dilute state or in a concentrated state, definite colors 
ore produced which arc characteristic of the variety of oil in question. As 
an example of this may be cited the faculty which cottonseed oil has of reducing 
nitrate of siher to the metallic state, leaving the silver in that finely divided 
form jvhich has a black color. This is the only oil in common Use which 
has this faculty, and hence it may be regarded as a characteristic test. 

Another characteristic chemical property of cottonseed oil is the color which 
is produced in the Halphen reaction, which has already been described. 

One of the most valuable chemical pro)>crties of oil is the amount of heat 
which is produced when it is burned. Inasmuch as oils in relation to their 
focal value are useful chiefly for the production of animal heat, this chemical 
property becomes of great hygienic and dietetic significance. Of all classes 
of food products the oils and fats h&ve the highest calorific power. If, for 
instance, it is said in general that one gram of carbohydrates, such as sugar or 
starch, on complete combustion will yield 4,000 calories, one gram of protein 
5,500 calories, then one gram of oil or'fat will yield 9,300 calories. The fats 
and oils vary among themselves-in respect of the number of calorics yielded, 
but all of them give, approximately, the number last mentioned. It therefore 
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follows that oils and fats »re the most valuable constituents of food in respect • 
of the production of heat and ejiergv. 

Crystalline Characteristics— The forms of crystals which the fats 
assume on solidifying are valuable indicators of the nature of the oil. While 
these crystal forms are not in all cases distinct, yet they are influenced to a 
greater or less extent by the nature of the oil itself. Thus the presence of 
any particular oil may very often be ascertained by the examination of the 
crystals produced by lowering the temperature very slowly or by dissolving 
the oil in a volatile solvent and gradually evaporating the solvent. Tests 
of even greater delicacy may lie obtained by first saponifying the fat or oil, 
separating the fatty acid, and subjecting it to crystallization. 

Distribution of Oils in Plants. Tn nearly all <uscx the part of the plant 
which contains the most oil is the seeds. In fact all of the vegetable oils 
which are used for edible purposes arc extraitcd from the seed of the plant. 
In the case of olives the meaty jmrtion around the seed yields the edible oil 
of highest value, but in all other cases of edible oils they are derived from 
the seeds themselves, ft is a mistake to suppose that the seeds are the only 
parts of the plant that contain oil. It is found in all parts of vegetable sub¬ 
stances, but is usually concentrated in tile seed. It is rather an interesting 
fact to know that in the seeds of plants both the protein and fats or oils are 
found,as a rule, in a highly concentrated slate, while the carbohydrates are 
not found chiefly in the seed itself, that is the germ, but distributed in the 
fleshy envelope surrounding it or in roots or tubers. 

The oils and fats are almost all soluble i; ether and petroleum ether, though 
there arc some exceptions to this, as in the i.ise of castor oil, which is also 
insoluble in petroleum ether or gasoline, t tn the contrary, oils and fats, as 
a rule, are not soluble in alcohol, but the fatty acids derived from them*are. 
Castor oil is also an exception to this rule, since it is quite soluble in pure 
alcohol. , 

Drying and Non-drying Vegetable Oils.- It might lie suppised that 
if one vegetable oil is edible they all would lie. 1 This would probably Ice 
the case if vegetable oils were all coni|>osM almost exclusively of the three 
classes of glyccrids, which hate just Urn mentioned, hut this is not true. 
There are other fatty acids in combination with the* giveerids which exist 
in vegetable oils, and chief among these may be mentioncsl linoleic acid, 
which exists in considerable quantities in the oil of flax seed, and gives to ij_ 
its valuable property of a drying oil which makes it so useful in the manu¬ 
facture of paints. Whenever vegetable oils and fats contain any espial 
quantity of linoleic acid, or any other fatty acid which has drying properties, 
they are rendered more or less unlit f<V human consumption. The number of 
drying oils is very great, hut the most im|iottant are linseed oil, hempseed oil, 
and poppyseed oil. Other vegetable oils have, to a certain degree, drying 
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■ properties, and among those which are most marked in this particular may be 
mentioned cottonseed oil, sesam£ oil, maize or com oil, and rapeseed oil. 
Types of the oils which have the least drying properties and which are re¬ 
garded as types of non-drying oils are olive oil and peanut oil. The castor 
oil group is distinguished partially from the other vegetable oils because 
it contains, or is likely to contain, more or less of a somewhat poisonous sub¬ 
stance, namely, ricinolein, which is jreculiar to castor oil and to which its 
purgative value as a medicine is due. The castor bean also contains a very 
poisonous nitrogenous base, ricin, very small quantities of which may be 
incorjrorated in the oil itself. 

Melting Point and Solidifying Point.— The oils and fats differ greatly 
among themselves in the temperature at which they become solid or liquid. 
If a solid fat or oil is subjected to a gradual rise of temperature it does not 
pass at once or suddenly from a solid to a liquid state, but there is a gradual 
liquefying,—thus olein first becomes liquid and the stearin and palmitin 
become liquid at a higher degree of tenq>eralure. The same phenomenon 
in its inverse order occurs when a liquid fat is cooled until it solidifies. The 
moment at which the fats become semi-liquid, liquid, or semi-solid, therefore, 
is not to be determined with absolute precision, but only approximately, and 
that tenqierature is designated as the melting or solidifying point respectively. 
When the process is carefully conducted under standard conditions the 
different fats and oils have very definite melting or solidifying points, as 
determined in the manner described above, and these temperatures should 
be sufficient to make the melting and solidifying points valuable indications 
of the character or kind of oil. 

Physical Characteristics. —The difference in the physical characteristics 
of vegetable fats and oils is even greater than in their chemical composition. 
Unfortunately for the chemist, the vegetable fats and oils naturally have 
about Jhe same color or at least very slight variations therefrom, namely, 
an amber tlht, so that, as a rule, it is imppssible to discriminate Iretween these 
oils by their mere color alone. The edible oils also have very much the 
same taste, so that this physical property is not of any very great diagnostic 
value. Some of the more important physical properties by which the oils 
are distinguished arc "the following: 

Refractive Index. —The well-known phenomenon which is shown by 
„^vater of bending sharply a rav of light falling upon it in a direction oblique 
to its surface is known as refraction,•and the degree of deflection of the ray 
is .a measure of the refractive index. This is easily illustrated by putting 
a straight stick or rod into still water at an angle to its surface. The stick 
or rod will appear to Ire broken or bent at the surface. Oils have a higher 
faculty of deflecting the ray of light than water. For instance, if in round 
numbers the refractive index of water is represented by 1.33, the refractive 
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index of oil*may be represented by 1.47. The oils differ greatly among them- t 
selves in the magnitude of the refractive index, but these indexes are all approx¬ 
imately of the magnitude last mentioned. Hence a determination of the 
refractive index is a valuable means of helping to disc riminate beta eon oils 
of different kinds. 

Reichert-Veissl Number.— Attention has been called to the fait that 
in addition to three special forms of fatty acids there were many others present 
in oils in small quantities. Among these are found at ids width are volatile 
in a current of steam, which is not the case with the oleic, palmitic, and 
stearic acids. Among the most important of the volatile at ids. is the otic 
which exists in large quantities in butter, namely butyric acid. The quantity 
of volatile acid is determined arbitrarily by the amount of a standard alkali 
solution which will be neutralized by the volatile acid from five grams of fat. 

In the case of butter, for instance, it may be said that in round numbers it 
requires 28 cubic centimeters of standard alkali to neutralize the volatile ac id 
produced according to the alcove method of procedure. In cottonseed oil the 
amount of standard solution required to neutralize the volatile acid obtained 
in the same way is extremely minute, amounting to less than one-half cubic 
centimeter. 

I have given above a brief description of some of the physical and chemical 
characteristics of oils and fats in order that the reader not s|k-c i.vlly trained 
in chemistry mav understand thoroughly the references made to these properties 
in the general description given of vegetable fats and oils. It is not ncccssarv 
to be a skilled chemist in order to have a general knowledge of some of the 
points which are of most interest in this rc-xjx-ct. 

Saponification Value.—As is well known, one of the most common 
uses of oils and fats is in soap making Soap consists of the piodudt of 
chemical reactions by means of vxhie h the glycerine contained in an oil or fat 
is set free and a mineral or other base substituted therefor For instance, 
lyc consists of the hydrate or carbonate of |x.tash and scxla. When*an oil 
is heated with a lyc the fatty acid leaves the glycerine in the oil and combines 
with the potash or soda of the lyc. The numlcer of milligrams of ]x>tashor 
soda required to sapinify one gram of fat or oil is called its saponification 
value. For instance, in the case of cottonseed oil it requires, in round numbers, 
190 milligrams of potash or hydrate of |x,tash (KOH)to replace the glycerine 
in one gram of oil. The quantity of potash required for an edible oil to make 
a complete saponification varies, and hence this number t-eiomes one of the 
means of distinguishing Ix-tvvecn them. , 

Specific Gravity.—The relative weight of a given volume of oil rompared 
with the weight of the same volume M water at the same tem|icrature or at 
some standard temperature is known as it,s specific gravity The oils and 
fate are universally lighter than water, and in the comparison the unit weight 
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, of water is assumed to be unity or too or rooo-*usually unity or 1000. If 
the relative weight of water is unity, then th$ relative weight or specific gravity 
of oil is expressed as a decimal fraction. For instance, if water is taken as 
unity the specific gravity of oil equals .912; if the relative weight of water 
is assumed to be one thousand then the specific gravity expressed above is 
912. Unless it is stated otherwise, in all references to specific gravity of these 
oils it is assumed that the comparison is between the unit weight of water 
and oil at the same temperature. This is the most convenient form for 
comparison for general use, though for strictly scientific purposes it is customary 
to refer all s[>ecific gravity numbers to water at the temperature of its maxi¬ 
mum density, namely 4 degrees C. (39 degrees F.). At this temperature a 
given weight of water has its smallest volume, in other words its greatest 
density. When water is raised to a temperature above that mentioned, it 
expands and its volume becomes larger. When it is cooled to a temperature 
below four degrees C., its volume also expands. 

The variations in the specific gravity of the common oils is not very great, 
and therefore the specific gravity is not the most valuable indication in dis¬ 
criminating between these oils. 

F.mhi.e Vegetable Oils. 

While there is very little (hemical difference between the fats of animals 
and the oils of plants, the difference is sufficiently distinguished to secure a 
proper degree of identification and classification. Both classes of bodies 
are composed of the fatty acids combined with glycerine. The three fatty 
acids which are most important from the edible point of view and also from 
the chemical are oleic, stearic, and palmitic. When these acids are united 
witfi glycerine as the basic element, they form three classes of oils or fats to 
which the names olein, stearin, and palmitin are respectively given. A 
distinction may also be made between a fat and an oil by observing its physical 
consisfcnce* at ordinary rix>m temperature of approximately from 70 to 80 
degrees F. It is usual tovspeak of the bodies which are liquid at such tem¬ 
perature as oils, while those that are solid under like conditions are known 
as fats. A compound of this description does not pass suddenly from one 
state to another. In the case of a fat, for instance, which is solid at ordinary 
temperature, it passes by gradual stages from that condition to a slowly 
softening mass and then to a complete liquid as the temperature is raised. 
On the other hand, an oil passes gradually through the same stages to the 
condition of a solid body as the temperature is lowered. Of the different 
constituents the olein has the lowest melting point, pure olein being still 
liquid at quite a low temperature, ajfpnladling even the freezing point of 
water. Stearin and palmitin orw the contrary, if in a pure state, are solid 
at a temperature even above that of the room and above that of blood heat. 
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fn the mixture of these bodies it is evident that a complicated structure must 
be present which is composed qf different lioclies of varying melting jMiints 
which pass, when subjected to different degrees of temperature, from a solid to a 
liquid state or vice versa. It is evident that an oil has a larger proportion 
of olein in its composition and a fat a larger proportion of stearin and palmitin. 

Animal fats are composed chiellv of olein and stearin, while strictly vege¬ 
table oils are principally olein, and palm oil is composed chiefly of stearin 
and palmitin. 

In butter fat there is introduced an important additional compound of a 
fatty acid with glycerine, namely butyrin, which is made tip of a union of 
glycerine with butyric acid, butter also contains other components or 
glyceritls, but in small quantities. Oleic, stearic, and palmitic acids are 
insoluble in water and not volatile at the boiling point of water, butyric acid 
is soluble in water and is volatile at the boiling point of water. The first 
kinds of acid are therefore called “fixed" and the second “volatile." 

The edible vegetable oils like the animal fats are highly nutritious in the 
sense that they afford to a greater degree than any other kind of focal product 
the elements necessary to the production of heal and energy. The average 
number of calories to one gram of edible oil is in round numbers <), too. When 
this number is compared with the average number of calories in one gram 
of sugar or starch, namely 4,000, it is seen that fats and oils are two and one- 
fourth times as valuable as sugar in the production of heat and energy. Since 
the greater part of the food consumed by an animal is ulili/.cd in the produc¬ 
tion of heat and energy, it is seen that the fats anil oils most be c lassed as the 
most concentrated and in that sense the nm-l valuable human foods. 

The use of edible vegetable oils i- also advisable for hygienic pur[M>ses. 
They arc readily assimilated and digested, and they produce a physical tiled 
upon the process of digestion which is a matter of importance. The free 
use of edible vegetable oils is to be recommended in i.ofs of constipation or 
where there arc mechanical difficulties in live digestive proves*. In these 
cases it is consumed in larger cptamilics than would ordinarily lie the ease. 

Use of Edible Oils.— The edible oils are used most extensively on the 
table as the ba.se of salad-dressing. Many succulent vegetables, as has already 
been stated, arc eaten very commonly with condiment,d substances such 
as vinegar, salt, spec cs, etc,, and as a veliii le for these condimental substam es 
there is nothing sujecrior nr even equal to the edible vegetable oils. Vinegar^ 
itself, owes its active princ iple, namely,its ac id, to a mcmlccr of the fatty acid 
series, so that the mixture of vinegar w ith oil is not a bringing together of two 
wholly different substances but of two substances belonging to the same 
general family. Vinegar itself,has no value as a fixed, but is useful solely 
for condimental purposes. On the other hand the edible oil is not only 
condimental, increasing the pleasant taste of the comjxvund. but also lias a 
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high food value. Edible oils may also be used in the place of lard and other 
animal fats in the preparation of bread an<} pastry, serving the purpose of 
shortening. They are also highly useful as a vehicle for frying foods, such 
as oysters, croquettes, doughnuts, etc. 

The heating of an oil or fat to a high temperature produces a certain degree 
of decomposition with a development of an aromatic and sometimes un¬ 
pleasant product known as acrolein. It is not believed that this change is 
a> detrimental to digestion as is commonly supposed. Products which are 
fried in oil, or boiled in oil, which is probably a better term, as described 
above, are not to be considered wholly indigestible, though it cannot be denied 
that they are not the best things for delicate stomachs or those which are in 
any way weakened by disease. In the case of a healthy individual, however, 
a moderate quantity of stnh products may lie eaten without any great danger 
of producing a derangement of digestion. If these bodies are found to be 
indigestible, it is probably not due to the fact that they contain large quan¬ 
tities of oil but rather to the decomposition effected by the high temperature 
and the hardening of the periphery of the bodies to stall an extent as to make 
them difficultly amenable to the activities of the digestive ferments. 

Acorn Oil.—The oil of the atom is sometimes used for edible purposes. 
It is extracted by pressure, and the nature of the product depends upon the 
variety of the acorn. Acorn oil has at 15 degrees a specific gravity of .916 and 
an iodin number of 100. It is not of any commercial importance as an edible 
oil. 

Almond Oil.-—Almond oil is not so commonly used for edible purposes as it 
is for pharmaceutical preparations. By reason of its flavoring pro[>ertics. 
however, it may sometimes be used for food purjMises, and a brief description, 
therefore, is advisable. 

Almond oil is obtained from the seed of the bitter almond, a variety of 
Amygdalus communis I,. It may also be extracted from the seeds of the sweet 
almond, but these contain less oil than the bitter almond seed and the oil is not 
so useful for flavoring purposes. The bitter almond whose seeds are used for 
the extraction of oil are grown chiefly in Morocco, the Canary Islands, Portugal, 
Spain, France, Italy, Sicily, Syria, and Persia. The almond kernel contains 
about 40 percent of oik Almond oil is said bv most observers to be free from 
stearin, and it is therefore an oil which is composed almost exclusively of olein. 
The specific gravity of almond oil at 15 degrees C. is almost exactly that of rape- 
"seed oil, being only a trifle higher. The average number expressing the specific 
gravity at that temperature is .918. Its iodin value is slightly lower than that 
of rapeseed oil, being about 97. 

Adulterations. —Almond oil is often 1 adulterated with other cheaper oils, 
and among those which are principally used are cottonseed oil, walnut oil, 
poppyseed oil, sesumd, peanut, apricot-kernel and oeach-kemel oil, and lard oil. 
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Those mbsUfrequently use. U re the apricot ami peach,since these oils contain 
the characteristic principle which gives the bitter taste to the kernels of this 
class in fruits. Often almond oils' are offered to the trade which are coni ]h wd 
exclusiv el) of } reach -kernel or apricot kernel oil. Whenever the iodin number 
of an almond oil runs very high it is an indication that it is cont|>osed largely 
of peach or apricot oil. The detection of small quantities of these oils when 
adcied to almond oil is a very difficult matter and can onlyl>e accomplished by 
the expert chemist. 

Cottonseed Oil. —One of the most impii'lant edible oils in the world, and 
especially from the [mint of view of production in the I'niinl States, is that 
derived from the seed of the cotton plant (liossypinm herb,i, rum). 

The cotton plant grows over a wide area in the 1 ’nited States, including all of 
the southern states and extending into southern Virginia, southern Kenluchv, 
southern Missouri, and Oklahoma. In former years the cotton plant was 
cultivated solely for its liber. It is only in the last quarter of a centurv that the 
high value of its seed for many purpiscs has been realized. The seed of the 
cotton plant is preeminently ri. h in oil and protein. It c ontains traces of cer¬ 
tain poisonous alkaloids, bclain and cliolin, the presence of which renders it- 
indiscriminate use for cattle food itv some cases dangerous.. In the preparation 
of oil, however, no trace of these jvoisonous substances is found, since they exist 
solely in the non-fatty tissues of the seed. The pro.hu ti.m and relining of 
the oil have now grown to be a great industry and have already added much to 
the wealth of the cotton growers and the comfort and nutrition of the people in 
general. 

Magnitude oj the Cottomecd Oil Industry .—The average cotton crop of the 
United States is nearly 12,000.000 bales of alxuit 500 pounds each. Tor every 
bale of cotton there is produced 1,000 piumls of seed. '1 his would make (Jvc 
average cottonseed crop of the country ala>ut 6,000,000 tons. It is estimated 
that not over two thirds of this is used in the mills; this would make about 
4,000,000 tons. The average yield of 40 gallons to a ton shows the prudu. ■ 
tion of crude oil to be -5,200,000 Uirrebof 50 gallons each. Thisoifin refining 
loses on the average about K percent, which would leave 2,944,000 barrels of 
refined oil for edible and other purpises Not less than two-thirds of this oil is 
used for edible purjxiscs, A .onservative estimate would place the quantity 
used for food Ivctween two and two and a half million barrels per annum. The 
quantity varies with the prices of other fats. 

Cotton seed is brought to the mills from the gins either by rail in Ik.x cars 
or in wagons. On arrival at the mills, it is stored in large sheds, known as seed 
houses. A single seed house will often contain as much as 5.000 to 10,000 tons? 
The seed is carried into the mill by mcaijs of conveyers. It first goes through 
coarse screens which remove the greater part of the trash and sand, after which 
it is passed over magnetized iron plates which remove nails and pieces of iron 
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which may have accidentally gotten into the seed. After the seed it thoroughly 
cleaned it passes through gins known as linters, which remove from 40 to 
50 pounds of short staple cotton known in the trade as “ linters.” This cotton is 
used for preparing cotton batts, mattresses, etc. Conveyers carry the seed 
from the linters to the hullers, which are rapidly revolving drums covered 
with cutting knives which chop up the seed. From the hullers the cut-up seeds 
pass over a series of screens where the meats are shaken out while the conveyors 
carry the hulls to a storehouse or to the furnace if not used for cattle food. 
The meats are carried to the crusher rolls, through which they pass. These 
rolls break up oil cells to a large extent and leave the meats in a finely divided 
condition. From the crusher rolls the meats are carried to steam-jacketed 
kettles provided with agitators. There they are cooked to the proper point, 
which is determined by feel and smell. From the heaters the meats are dropjicd 
into cake formers, where they are made into the shape of cakes between camel’s 
hair press cloths in which they are placed in the heavy hydraulic presses 
which press out the oil. Good press-room work will give out 45 gallons of oil 
to the ton and leave in the cake between 6 and 7 percent of oil. 

The crude oil as it leaves the presses varies in color from light sherry to deep 
claret. The variation is due to local conditions affecting the seed, also the 
manner of treatment in cooking. The flavor of the crude oil varies greatly 
in the different parts of the country. That made in Georgia and Carolina has 
a strong flavor of peanut, while that made in the Mississippi Valley and Texas 
has more the flavor of sweet Indian corn. 

Further Details .— The cotton seed from various sources is put through 
a screen to take out the bolls and coarse material. The seed is then put through 
a gin to remove as far as |>ossible any remaining lint, of which about 20 pounds 
PV ton of seed are obtained. The clean seed is next sent to a huller composed 
of revolving cylinders covered with knives, which cut up both seed and hull. 
The chips are then conveyed to a screen placed on a vibrating frame, through 
whioh the kernels fall. The hulls are carried by an endless belt to the furnaces, 
where they are burned. _ The kernels of the seed are conveyed to crusher rolls, 
where they are ground to a fine meal. The meal is then sent to a heater, where 
it remains from twenty to forty minutes. These heaters have a temperature of 
a 10 to 215 degrees F. 

The hot meal is formed into cakes by machinery; these are wrapped in cloth 
and placed in the press. About sixteen pounds of meal are put in each cake. 
The cakes are placed in a hydraulic press, where a pressure of from 3,000 to 
4,000 pounds per square inch is applied. The press is also kept warm. The 
'expressed cakes contain only aboi 10 percent of oil. The cake is sold as cattle 
food or for fertilizing purposes. The crude oil as thus expressed contains about 
1.5 percent of free acid, also a notable quantity of water and solid matters in 
suspension. The manufacture of cottonseed oil usually takes place in the 
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winter months immediately .after the ginning of the cotton is completed. The 
oil is likely to become rancid if kept unpurified until the hot months The 
crude oil is collected in oil tanks at the press an.l shipped to the refining 
houses. In the winter when the tanks arc sent to the north where the temper¬ 
ature is very low the contents of the tank become solid unless protected from the 
action of the cold. 

Refining Process .—The first step in the refining of a crude cottonseed oil is 
to have it stored in large and deep tanks where it remains at rest for u proper 
length of time. During this period of rest the heavy mechanical impurities 
and water settle to the bottom of the tank and are typically known as “ foots.' 1 
The oily portions of these foots are used in the manufacture of soap and for other 
technical purposes. The tanks may be furnished with steam jackets in order to 



keep the oil at a proper temperature. During the process of deposition the oil 
is also treated with an alkali to neutralize the free acid which it contains. The 
precipitate formed by this process together w ith the princi|Kil part of the soaps 
produced are recovered with the “foots." A solution of caustic or larlxmated 
soda is one generally employed in this prtcess of refining. If the admixture 
of caustic soda occurs at the time of filling the tank, the contents are kept well, 
agitated for a sufficient length of time to secure an intimate mixture of the oil 
with the lye. Usually the deposition of thfc solid matter is accomplished in from 
two to three days. The supernatant oil is of a .light yellow color, but not suf¬ 
ficiently pure to admit of being used for edible purposes. This yellow oil Is 
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treated again in a similar manner and allowed to settle a second (jme, or ii is 
mixed with some substance which will facilitate tlie operation, and subjected 
to filtration by means of which a perfectly bright oil is secured. If, during this 
process, the oil has never been chilled so as to separate a part of its stearin, 
it is called summer oil, as an indication that it only remains clear during the hot 
weather. Oils intended for winter use are chilled before finally being put into 
packages, and the stearin which is separated at this low temperature is re¬ 
moved by filtration. The residual oil which is capable of remaining liquid at a 
low temperature by reason of the removal of a portion of its stearin, as above 
described, is known in the trade as winter oil. In this process of filtration ful¬ 
ler's earth is frequently employed, which not only promotes the filtration but 
also absorbs and retains a large part of the color of the oil, which thus treated is 
almost colorless. Where cottonseed oil is used for mixing with lard it is 
highly im|K>rtant that it lie practically free of color. When, however, it is 
used for mixing with oleomargarine the more yellow it is, the more highly prized. 

In the final preparation of cottonseed oil for edible purposes, particularly 
if it is to be used as a salad oil, a special process of refining is advisable in order 
to remove the last traces of foreign matter and to secure freedom from any 
distinctive taste or objectionable color. To this end many of the steps already 
described arc repeated, or perhaps it might be better expressed by saying that 
the oil is subjected to a second refining process, the reagents already named 
being used in varying quantities, usually with the application of a gentle heat, 
and the mass is then left to settle until a dear, light, greenish golden oil is ob¬ 
tained. Unless the oil is refined in this particular way it is apt to develop a 
disagreeable odor on cooking and to impart an unpleasant taste to articles in 
which it is cooked or to which it is added. Sometimes it is necessary, in order 
to»removc all of these disagreeable and objectionable qualities, to refilter with 
fuller’s earth until the residual oil is almost colorless, but the fuller's earth is 
apt to leave a flavor in the filtered oil, and this is in turn removed by treatment 
withssteajn. The details of this deodorizing process vary and are regarded as 
trade secrets. The oil }<> prepared is largely used in the preparation of sub¬ 
stitutes for lard and similar cqoking fats. Such oil is a great improvement 
over the ordinary summer yellow and bleached products, but falls short of 
lieing an ideal oil. ^W ithin the last few years a cottonseed oil has been put on 
the market in which the objections to the use of cottonseed oil as food have been 
as nearly overcome as the chemical nature of the oil will permit. The oil pro¬ 
duced by this process is practically odorless and tasteless and can be used 
satisfactorily for all culinary purposes. I-arge quantities are used by the 
‘bakers in place of lard. It is difficult to compare this doubly refined oil 
with other edible oils and especially .with olive oil. It may be said, however, 
that such an oil is of excellent quality and' perfectly satisfactory to those who 
have not acquired a taste for olive oil. The introduction of wholesome and 
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palatable Vegetable oils at,a lower price than olive oil will promote a more 
general consumption of such oils without any unfair competition with olive 
oil which will continue to hold its place as the premier table oil of the world. 

Extraction oj Oil by Means oj Petroleum. —The light oils which are produced 
in the refining of petroleum and commonly tailed gasoline are typical solvents 
for fat and oil. Instead of extracting the oil by the pressure process, as de¬ 
scribed above, a practically complete extraction may be secured by successive 
treatments with the light jcetroleum oils. The principle of the process is 
exactly that of the extraction of sugar from sugar beets by hot water in the 
process of the manufacture of beet sugar. The cottonseed cake or pressed 
meal is broken into fragments of approximate si/.e, plated in tanks, and 
treated with successive jiorlions of light ]>elroleum. The extr.u lion is arranged 
in such a wav as to be a continuous one, that is, the vessels for handling the oil 
cakes arc arranged en batterie as in the case of beet sugar extraction, liv 
this method all except a mere trace of the oil is extracted from the cake. '1 he 
light petroleum oils are subsequently separated from the cottonseed oil by 
distillation and arc used again in the process. There is little loss of (tetroleum 
oil. Where cottonseed oil is used for tec hnical purposes there is no objection to 
this method of extraction, and much is to be said in its favor since greater yields 
of oil are secured. When used for edible purjtoscs, however, |>etro!eum ex¬ 
tracted cottonseed oil is not of as high a quality as that extracted bv pressure. 
It is difficult to remove all traces of petroleum, espec ially the odor, and there are 
constituents extracted by |)etroleum whic h are not mixed with the oil when it is 
separated by pressure. It is advisable, therefore, that cottonseed oil used for 
edible pur|K>sCs be i old-press extracted and not |X'troleum extracted oil. 

Standard jor Cottonseed Oil.— The official standards for cottonseed oil are as 
follows: * 

“Cottonseed oil is the oil obtained front the seeds of cotton plants (Cos- 
syfium hirsutum L., id. Barbadense I.., or i » herha<cum L.) and subjected to 
the usual refining processes; it is free front rancidity; has a refr^fctiveIndex 
(25 degrees C.) not less than one add forty-seven hundred ten-thousandths 
(1.4700) and not exceeding one and forty-seven and twenty-five ten-thou¬ 
sandths (1.4725); and an iodin numlter not less than one hundred and four 
(104) and not exceeding one hundred and ten (110). 

“‘Winter-yellow’ cottonseed oil is expressed cottonseed oil from which 
a portion of the stearin has Ireen separated by c hilling and pressure.” 

Hazelnut Oil.—The oil of the hazelnqj is to a limited extent used for edible 
purposes. It is extracted from the seed of the hazelnut tree (Corylus avellam L). 
The seeds are very rich in cut and are said to contain from 50 to fio percent 
thereof. The oil is almost free of stearin, being said to contain only about 
one percent. The rest of it consists chiefly of olein, there being but 12 percent 
of oalmitin. While this is an edible oil, it is used chiefly in the manufacture 
*7 
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, of perfumes and as a lubricating oil. Its high grice, however, excludes it 
from any general use, except for special purposes. Its specific gravity at IS 
degrees is .916, and it absorbs about 86 percent of its weight of iodin. 

Olive Oil.—By far the most important of edible oils, both on account of its 
abundance and of its palatability, is olive oil. Olive oil has been used from the 
earliest historical times and probably was the first vegetable oil that was manu¬ 
factured to any considerable extent in the early history of civilization. Its 
qualities have maintained for it a market among the nations of the world in spite 
of the fact that many other palatable and wholesome vegetable oils have been 
produced which, while not inferior in nutritive value to olive oil, are so very 
much cheaper that unless the olive oil possessed peculiar pro|>erties it would 
be forced out of the market. Its delicate flavor, extreme palatability, high 
nutritive power, and other general characteristics have maintained for it a 
market against the strongest competition. 

Olive oil is procured from the fruit of the olive tree (Olea Euro firm I,.), and 
when it is to be used for edible purposes the method of extraction is by pressure. 
When olive oil is used for technical purposes,such as lubricating and the manu¬ 
facture of soap, it is very commonly secured by extraction with a volatile 
solvent, such as petroleum. The olive is very rich in oil, the quantity varying 
from 40 to 60 percent. The quality of olive oil upon the market varies in a 
very great degree according to the country from which it comes, the degree 
of maturity of the olive from which the oil is extracted, the method of expression 
employed, and the character of the refining process to which the expressed oil 
has been subjected. Botanically, there are very many varieties of olive trees 
and thus nature would impart to the olive )>eculiarities due to the origin of the 
oil Itself. The environment also has a great deal to do with the character of the 
olive and necessarily with the character of the oil produced. The olive tree 
flourishes best in semi-arid regions where the rainfall is not very abundant and 
the sunlight is not greatly obscured by clouds and the heat is reasonably high. 
The principal regions, at the present time, from which the commercial olive 
oils are obtained are Sppin, Italy, Greece, southern France, and southern 
California. , 

Adulteration 0/ Olive Oil .—By reason of its great value as an edible oil and 
its high price there j,s no one of the edible oils which has been subjected to 
such a systematic and extensive adulteration. By reason of the resemblance in 
general character of many of the edible vegetable oils to olive oil, adulterations 
of the most extensive character may |>e practiced without indicating to the eye 
any change in composition. Nearly all the edible vegetable oils have the light 
amber tint which is characteristic of many grades of olive oil, and the difference 
between the color of the olive oil and .other edible oils is not greater than the 
difference between the tints of the various olive oils themselves. The connois¬ 
seur of extremely delicate taste fs usually able to distinguish by the flavor any 
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given edible oil from oliv^ oil. If, however, any given edible oil be mixed '*ilhv 
olive oil in small proportions not exceeding 25 to 30 percent, even the skilled 
taster will be deceived. In sued cases only the chemist who has much skill and 
practice is able to detect the adulteration. 

Adulteration with Cottonseed Oil .—In the United States the principal adul¬ 
teration of olive oil is with cottonseed oil. This is an oil which lias already been 
described as of high nutritive value and to which no objection can l>e made 
from any hygienic or dietetic point of view. It is made in great quantities in 
the United States, and when subjected to the most careful refining processes 
ran be offered to the consumer at a price probably not greater than one- 
fifth that of high-grade olive oil. It becomes the ideal material with which to 
adulterate olive oil. This adulteration extends often to complete substitution, 
the oil in question, though represented as olive oil both by the dealer and the 
label, containing no trace whatever of that substance. Such bare faced sub¬ 
stitution has apparently almost passed away under the quic kening ethical sense 
of the manufacturer and merc hant and the character of the national and state 
laws. Many of the oils which are used to adulterate olive oil have a greatei 
specific gravity, hence whenever the spec ific grav ity of an olive oil at 15 degrees 
goes above .917 it is ground for suspic ion of adulteration though by no means a 
positive proof. The presence of cottonseed oil In olive oil is easily detected by 
the Halphen test, whic h has already l>een described. In Eurojce a very com¬ 
mon method of adulteration is with sesamd oil, the pro|x-rties of which 
are described lielow. Peanut oil is also extensively used for the same pur¬ 
pose. These two oils are easily detected when mixed with olive oil. The 
sesame? oil is distinguished by the color reac tion to lie desrrilced. Peanut oil 
is distinguished by the sajionification of the oil, separation of the fatty acids, and 
consequent crystallization of the arachidic acid, which produces a crystalline 
form which is readily recognized by an ex[>ert. Rapesced oil and poppy¬ 
seed oil are also extensively used as adulterants in Kurcqce, but not very exten¬ 
sively in this country. Nearly all the oils whic h are employed in the acfultera- 
tion of olive oil have high iodin numlsers, and therefore wherever an icxlin num¬ 
ber is above 89 or 90 it may be regarded as a suspicious circumstance. There 
are however, many genuine olive oils whic h would l>e condemned as adulter¬ 
ated if this test alone were employed. In addition to tha oils mentioned, small 
quantities of castor oil, lard oil, fish oil, and even of |»etroleum oil, have been 
found as adulterants in olive oil. These, however, occur very infrequently,, 
and it is not likely that they have lceen employed in this country. 

If the examination shows that a given sample is free of cottonseed, sesan^, 
and peanut oil, and other characteristics of the sample are those of olive oil, it 
may be safely accepted as a pure # sample. 

Color oj Olive Oil.—The color of the freshly expressed olive oil is usually 
green or dark from the chlorophyl and other coloring matter derived from 
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the olive. When refined and ready for commerce thg oil is of a yellowish-green 
tint usually. Sometimes the oil obtained from the first pressing is almost col¬ 
orless, but as a rule an amber-green tint is observed in most of the commercial 
varieties. Lower grade oils are often decidedly green, but still edible, due to the 
admixture of chlorophyl from the green olive employed. The flavor of olive 
oil is a pleasant and agreeable one, but differs greatly in oils from different 
sources. The further north the oils are produced the less pronounced the 
flavor and the sweeter the taste. The more southern oils, such as are ob¬ 
tained in the south of Italy and Spain, have a stronger and more pronounced 
flavor which, however, is very much prized by those accustomed to it. ' Large 
quantities of olive oil are produced also in the l-rench and other possessions in 
the north of Africa. These, however, have a stronger flavor than those pro¬ 
ducer! upon the continent of Euro|>e and are not so highly prized when used alone. 
Olive oil is almost free of stearin, being composed chiefly of olein with some 
palmitin. The amount of free acid in olive oil varies with the character of 
the olives employed and the age of the oil. On long standing, without be¬ 
coming rancid, olive oil develops a large quantity of free acid. It is a com¬ 
mon supposition that rancidity in an oil depends upon the development of free 
fatty acid, but this is not the case. If an oil be free of rancidity it may contain 
a large |>ercentagc of free acid without becoming inedible. It is not uncommon 
to find in olive oil as high as 3 percent or more of free at id. This is due to the 
fact that in the refining of olive oil alkalies are not usually employed, and there¬ 
fore any free acid which the natural olive possesses is not neutralized liv the 
alkalies, as is the case in the refining of cottonseed oil and some other \egc- 
table oils. 

Constituents oj Olive Oil .—Olive oil consists almost exclusively of olein and 
paliflitim There is very little, if any, stearin in the highest grade oil. If all 
the solid fatty acid at ordinary temperature be regarded as derived from 
palmitin, the quantity of palmitin may be considered as varying from 3 to 20 
percent, according to the origin and character of the sample. While the olein 
and palmitin, therefore, mav be regarded as the principal constituents of olive 
oil, there arc others, also, existing in smaller quantities. The quantity of free 
fatty acid varies very greatly in olive oil. ft is highly important that the oil tie 
sepirated from the pomace as speedily as possible, since any fermentation of the 
pomace increases the quantity of free fatty arid. The largest number of high- 
^jpade oils contain less than three percent of free fatty acid, but a larger quantity, 
as has been stated, does not render the oil inedible unless actual fermentation 
hjs taken place producing rancidity. Rancidity appears to be the result of the 
generation of other acids than oleic, and also aldehyds, formic, butyric, acetic, 
and oenanthylic acids have been found. Olive oil is a typical non-drying oil 
and therefore shows less rise in temperature when mixed with sulfuric acid 
than other vegetable oils. The specific gravitv of olive oil at 15 degrees may 
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lie placet? at the average figure of .917. It sometimes falls as low as .913 and , 
rises as high as .919. It absorbs from 80 to 90 percent of its weight of iodin. 
In some samples the weight of iodin absorlied is less, falling as low as 7; ]>ei- 
cent, but this is only in very extraordinary cases. ()i casionally it goes almve 90 
percent. Probably the number 87 would represent alarnt the mean percen- 
tage of iixlin absorlwd by most edible oil'. 

Method of Preparation .—The very finest quality of olive oil is that derived 
from the hand pithed olive. Just as in the preparation of fruits for the market 
the very best qualities are carefully pithed one by one from the tree, so in the 
preparation of the highest grade of oil the olives are picked one In one, only 
those of uniform maturity and ihar.uter living sclvited. This sja'iiallv 
selected fruit is pressed mid, anil the first running from this pressure toilet ted 
separately is designated in Kngli'h by the term "virgin oil." Virgin olive oil, 
therefore, ranks the highest in quality. I'nfortunatelv the use of the term for 
1 tollmen ial purposes has not been rc'trit ted to the quality of oil to which it 
attualh belongs,ami at the present time the expression "pure virgin olive oil” 
vvhith is plated u|«m the bottles or tontainers is no guarantee that this quality 
of oil is found therein. In fat t, this expression u|ton the label has been found 
in mam instames of olive oil highly adulterated anti belonging to the 1 hea|tesl 
grade. It would be inqiosxible here to enumerate till the different names by 
width olive oil is found iqnm the market. The tonsumer has to tie)rent 1 for 
protettion upon his knovvlnlge of the tharatler of the dealer anti hereafter, 
to a greater extent than ever licfore, he may be protet tetl by the application of 
the pure food laws of the various muntries. 

After the first pressing from whit It the best ml is >ct uretl the resulting [inmate 
is removetl from the press, heated or mixed vvith hot water, anil again subjected 
to a mutli higher pressure from width a setoml quantity of oil is seturetP, still 
suitable for edible |iur]Mtses but of a lower quality than that first produced. 
While the oils vvliit h are obtained in this wav are used largely for (ethnical pur- 
[Hises such as lubritating, soap making, eti., they are not infrequently employed 
as edible oils. • 

In the largest establishments for the pre|uration of olive oil the kernels are 
separated from the pulp, but in the smaller works the pulp and kernel arc 
pressed together. Finally the residue from the second pressure may be dried 
anti extracted with bisulfid of carbon or petroleum ether, by which means 
practically all the residual oil which the take contains may be set ured. Oilj 
extracted in this manner are wholly unit for edible purposes ami are used or 
should lx- used solely for technical [turjioses, among which soap making t is 
perhaps the most important. 

OHve-kernet Oil.- An oil is extracted from the kernel &lhe olive which as 
regards some of its physical and chemical prtqiertics resembles olive oil itself. 
It is usuallv not considered suitable for edible purposes. Its taste resembles 
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more that of almond oil than that of olive oil. Spme of this oil efdoubtless 
mixed with olive oil when the pulp and kernel of the olive are pressed together, 
but the quantity thus secured is not very great and does not introduce into the 
substance anything which gives a specific reaction. It is by no means as high 
a grade of oil as that expressed from the flesh of the olive alone. 

Peanut Oil.—Peanut oil is the refined expressed oil of the peanut, prepared 
in the manner above described, and is highly valued as a table or salad oil and, 
unfortunately, is used very often as an adulterant of olive oil, the mixture being 
sold under the name of the more valuable of iis constituents. 

Peanut oil contains arachidic acid, which in combination with glycerine forms 
one of the constituents which serves to distinguish it particularly from other 
edible oils. There is no other edible oil which contains arachidic acid in 
sufficient ciuantities to lead to any mistake concerning its relationship to pea¬ 
nut oil. 

Rcmrd's Test jor Peanut Oil as Modified by Totman .—Place 20 grams of 
oil in an Erlenmever flask. Sa|K>nify with alcoholic potash, neutralize 
exactly with dilute acetic acid, using phenolphthalein as indicator, and wash 
into a 500 c.c. flask containing a boiling mixture of 100 c.c. of water and 120 c.c. 
of a 20 percent lead acetate solution. Hoi I for a minute, and then cool the pre¬ 
cipitated soap by immersing the flask in water, occasionally giving it a whirling 
motion to cause the soap to stick to the sides of the flask. After the flask has 
cooled, the water and excess of lead can be poured off and the soap washed 
with cold water and with 90 percent (by volume) alcohol. Now add 200 c.c. 
of ether, cork the flask, and allow to stand for some time until the soap is 
disintegrated, then heat on the water bath, using a reflux condenser, and boil 
for about five minutes. In the oils most of the soap will be dissolved, while 
in ltfcxls, which contain so much stearin, part will be left undissolved. Cool 
the ether solution of soap down to from 15 0 to 17 0 C., and let stand until all 
the insoluble soaps have crystallized out—aliout twelve hours are required. 

Filter anil thoroughly wash the precipitate with ether. Save the filtrate for 
the determination of the ivdin number of the liquid fatty acids by the Muter 
method. The soaps on the filter are washed back into the flask by means of a 
stream of hot water acidified with hydrochloric acid. Add an excess of dilute 
hydrochloric acid, partially fill the flask with hot water, and heat until fatty 
acids form a clear, oily layer. Fill the flask with hot water, allow the fatty 
acids to harden and separate from the precipitated lead chlorid; wash, drain, 
' repeat washing with hot water, and dissolve the fatty acids in 100 c.c. of boiling 
po percent (by volume) alcohol. Cool down to 15 0 C., shaking thoroughly to 
aid erystallization.lbFrom 5 to 10 percent of peanut oil can be detected by this 
method, as it efWpl' a complete separation of the soluble acid frqm the in¬ 
soluble, which interferes with the crystallization of the arachidic add. Filter, 
wash the predpitate twice with 10 c.c. of 90 percent (by volume) alcohol. 
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and then tath alcohol of y> percent (by volume). Dissolve off the filter with 
boiling absolute alcohol, evaporate to dryness in a weighed dish, dry and 
weigh. Add to this weight 0.0025 gram for each ioc.c. of go percent alcohol 
used in the crystallization and washing if done at 15° ('.; if done at 20°, 0.0045 
gram for each 10 c.c. The melting |>oim of ararhidic acid obtained in this 
way is between 71° and 72° C. Twenty times the weight of ararhidic acid will 
give the approximate amount of peanut oil present. No examination for 
adulterants in olive oil is complete without making the test for peanut oil. 

The above process can only l>e successfully carried out by an ex|>crienced 
chemist, and even then if only .small quantities of |>e.inul oil are present, namely, 
not to exceed five jicnent, the results obtained may not tie exact. 

Peanut oil is obtained from the |ieanut by the ordinary method of hydraulic 
pressure. The first cold pressing furnishes the oil of finest diameter for 
edible pur|H)Ses. Subsequent pressure or pressure vv ith heat furnishes a greater 
quantity of oil but of inferior platability. Peanut oil is highly prized as a 
salad oil either alone or mixed with other oil, notably olive oil and sesamtf. 
The oil is purified by settling followed by filtration and I>v the processes 
usually practiced with other oils of vegetable origin. The oil is easily and 
completely digested and furnishes an abundant source of heat anil energy to 
the system. The number of calories prod lived by the lombustion of one gram 
of oil, either bv ordinary burning or by oxidation in the body, is alwut 

The cake which is left after the prosing out of the oil is very highly nu¬ 
tritious, containing still considerable quantities of oil, the whole of the protein 
matter, and other digestible solids of the nut. 

As before stated, it is extensively used as tattle food and as fertilizer. It 
may also be ground to a meal and used as human food, but furnishes an 
unbalanced ration in which the protein is far in excess. 

Rape Oil (Colza Oil) ( Brassica mmpestris L.).i—There arc different kinds 
of oil which belong to the general class whii It is known as rape oil o[,rapesecdoil. 
The different kinds are derived from different varieties of Brassica campts- 
tris. The English names of the three most imjiortant varieties are—(t) colza 
Oil, derived from the seeds of Brassioi oimpcstris; (2) rajie oil, derived from the 
seeds of Brassica nupus L,; (3) rubsen oil, derived frqpi the seeds of Brassiea 
rapa L. The character of the oil also varies according to the manner of its 
extraction. The first pressings from the cold powdered seeds is of a finer 
quality for salad purposes than the heavier later pressings from the hot seefi#. 
The oil is also sometimes chilled and the crystallized stearin separated in order 
to keep it in a liquid state during the w inter time, so that the winter'and 
summer varieties are sometimes recognized in trade. There is, however, no 
difference in the other characteristics of the oil. 
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The specific gravity of rape oil at 15.5 degrees £,, compared wifh water at 
the same temperature, is about .916. The variations from this mean number 
are not very great. Rapeseed oil absorbs almost its exact weight of iodin,— 
the average iodin number being not far from 99. 

The Chief Adulterations of !<npe Oil —The chief adulteration of rape oil con¬ 
sists in the admixture of cheaper or flavoring oils. Among those which arc 
often used in the adulteration of rape oil are linseed oil,hempseed oil, poppyr 
seed oil, chamomile oil, cottonseed oil, the various mustard oils, refined fish 
and blubber oils, rosin oil, and paraffin. Some of these adulterations, it is 
seen, cannot be added to rapeseed oil when used for edible purposes. The 
chief adulteration of rapeseed oil, when intended for edible purposes, is the 
addition of cottonseed oil. The detection of these various adulterations, 
with the exception of that of cottonseed oil, can be accomplished only by an 
expert chemist. The presence of cottonseed oil can be detected by the appli¬ 
cation of the Halphen test already described. 

Technique of Extraction. —The extraction of oil from the rape seed is not 
different from that of other oily seeds. It is either extrac ted by pressure, which 
is the proper way always when it is to be used for edible purposes, or when used 
for technical purposes it may be extracted by means of carbon bisulfid or 
petroleum ether. When extracted bv pressure for edible purjioses the oil 
should be refined by a similar treatment to that applied to cottonseed oil and 
finally filtered, preferably offer mixing with fuller’s earth or other similar 
material, in order that it may be perfectly pure and bright and free from sus¬ 
pended matter which interferes with its utility as an edible oil. 

A very common treatment of the expressed oil, in order to coagulate and 
separate the mucilaginous matter which it contains, is with sulfuric acid. 
This .acid has the very valuable properly of coagulating this class of bodies. 
When treated with sulfuric acid it is necessary that the oil be thoroughly 
washed many times in pure water in order to remove the last trace of the acid. 

The residue or oil cake is prized as a cattle food or as a fertilizer. The 
average content of oil in rape seed is a bout'3 7 percent. 

Sesam< Oil.—Sesame' oil is eery .commonly used forsaladoil and for the other 
purposes to which the edible oils are devoted. It is also known as gingili oil 
and teel oil. Sesame qil is obtained by pressure from the seed of the sesame 
plant,— Sesantum orientate L. 

Sesame' oil possesses a light amber color when properly made, is free from any 
uftpleasant odor, has an agreeable taste„and when expressed cold produces what 
is known as the cold-drawn oil which is regarded by many as of equal palatable 
valfie with olive oil. Sesamd oil, in addition to containing stearin, palmitin, and 
olein, also contains a small quantity of a glycerid which exists in large quantities 
in flaxseed oil, namely, linolein. When prepared for edible purposes it con- 
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tains only S small quantity ^f fret* acid, is fnr from randditv, 1 lear, and brilliant 
in appearance and has a sweet agreeable taste. The specific gravity of sesamd 
oil at 15 degrees C. varies from .9225 to .92;;. It absorbs from toy to 108 
percent of its weight of iixlin and has a refractive index at 15 degrees of ;dx>ut 

1.474S. 

AdulterationojSesam/Oil .—Some of the other vegetable oils are ciieajwTthan 
sesamd and are added to it for the purpose of adulteration ami chcujiening the 
product. Among the most common oils used for the adulteration of sesame are 
poppyseed oil, cottonseed oil, and ra]x’ oil. The presence of cottonseed oil 
in sesame oil is easily distinguished by the Halphcn test already given. The 
presence of poppyseed oil is revealed by the high iodin number and the high 
degree of heat produced when mived with sulfuric and. 

Only the best variety of cold-drawn sesame oil is used for edible purposes and 
for making oleomargarine. The inferior qualities are used in soap making, 
the making of perfumes, etc., and the lowest quality of oil is used for burning 
purposes. 

Characteristic Reaction —A test which i' known as Hnudouin's is extremely 
delicate and reliable and is easily applied. It consists in the development of a 
red color when a small quantity of sesame oil is treated with hydrochloric acid 
in the presence of furfural. The test is easily carried out as follows; I’larea 
few drops of a tveo percent solution of furfural in a test-tube with 10 cubic 
centimeters of sesame? oil or the oil to be tested for sesame and 10 cubic centi¬ 
meters of hydrochloric acid of 1.19 spec itic grav ity, and shake the mixture well 
for half a minute. When the tube is left at rest, if sesame oil be present the 
aqueous arid layer which forms will have a distinct crimson color. Any 
coloration which is produced bv other oils is entirely distinct from this one and 
therefore can be easily distinguished. .• 

Geographical Distribution. —The sesame plant is grown chiefly for com¬ 
mercial purposes in India, China, Japan, and West Africa. The technical 
preparation of the oil, in so far as is known, is not practiced injhe United 
States. It is pressed and prepared foV com men e 1 h icily in Trance, The seeds 
are rich in oil, yielding a larger jierrentagc by pressure or extraction than most 
of the oil-bearing seeds. 

Sunflower Oil,—The oil extracted from the seeded tlyo sunflower is cd high 
quality for edible purposes. Although not in general use in this country, it in 
very extensively used in Russia and some other parts cd Kurojie. There is 
every reason to believe that a profitably industry could lie established in th# * 
preparation of edible oils from sunflower seeds. The plant grows in the great¬ 
est luxuriance in nearly all parts of the country, and the yield is sufficienfly 
great to make it an object of more interest to our agricultural jxipulation than 
it is at the present time. 
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The oil is obtained from the seed of the sunflower (Hdianthus tfnnuus L.). 
It is of a pure amber tint with an agreeable odor and pleasant taste. As has 
already been said it is grown largely in Russia and also in Indo-China. The 
seeds are very rich in oil. Before expression the hulls should be removed, since 
these form a porous substance, and if the seeds arc crushed with the hulls large 
quantities of oil arc absorbed and cannot be recovered. 

The method of preparation is the same as that for other edible oils, 
the kernel, after the removal of the hull, Iwing ground and cold-pressed 
for the highest grade. By heating and renewing pressure lower grades of oil 
are secured suitable for soap making. Where all the oil is required the ex¬ 
traction with bisulfid of carbon or gasolin t is advised. Such oils, however, are 
not suitable for edible purposes because of the difficulty of removing the last 
traces of the solvent. The specific gravity of sunflower oil at 15 degrees is 
approximately .925, It absorbs a very high percentage of iodin, and in this 
respect it may be classified with the drying oils. Its iodin number ranges 
from 120 to 130. No s(>ccific color reactions have been established by means 
of which sunflower oil may be readily distinguished from the other edible oils. 

In fact sunflower oil has not been subjected, by any means, to as critical 
a study as many other vegetable oils. 

t 

Vegetable Fats. 

The fatty principles in vegetables which are solid at ordinary temperatures 
are commonly termed fats instead of oils. They present, as a rule, a soft 
mass, usually of an amber tint and somewhat of the consistence of butter. 
Only a few of these solid fats or semi-solid fats are used for food. Among them 
the most important are palm-nut oil or coconut oil or fat, though the fat of the 
cacao also may lie regarded as belonging to this group. These solid or semi¬ 
solid fats are used to a considerable extent for edible purposes in many parts of 
the world. Coconut fat and cacao fat are used very extensively in this 
countfy eilijer in a pure state or in chocolate or cocoa. 

Cacao Butter.—Carao,butter is the selni-solid fat obtained by pressure from 
cacao beans, the seeds of the cacao tree (Theobroma cacao I,.). These beans 
are extremely rich in fat, the content of which varies from 35 to 50 percent. 
On a large scale the.cacao beans are roasted, ground, and the fat expressed 
while still hot by hydraulic pressure. In order to remove the free acid which 
it contains the carbonates of the alkalies are mixed with the material after grind- 
' mg and before extraction. In these fuses the expressed fat naturally does not 
contain any free acid, though the soaps which are formed by this process are 
apt to contaminate the expressed fat. 

Adulterations .—By reason of its high price cacao butter is often adulterated 
by the addition of various fats usually of a vegetable character. Those most 
generally employed are the stearm derived from the coconut fat and the palm- 
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nut fat. The addition of ordinary edible vegetable oils is easilv detected by the 
usual chemical tests and is especially recognized bv the increase in the per¬ 
centage of iodin absorbed. 1 hey also reduce the melting point of cacao butter, 
and for this reason these oils, with the exception of coconut, are not used 
very extensively as adulterants. Beeswax and paraffine wax are also used to 
some extent as adulterants, and when used in connection with vegetable oils 
they serve to keep the melting point from going tcxi low. Tallow has also 
been used quite extensively as an adulterant. The detection of these adul¬ 
terants is so difficult as to lie accomplished onlv bv a skilled chemist. 

Composition - Cacao butter is coni|>osed chiefly of stearin and |>almitin, 
though other fats and oil- are present in small quantities. Although it is 
generally sup|xised that cacao butter does not tend to lieiomc rancid, this is a 
mistake, since, when exposed to the conditions which facor rancidity, the fer¬ 
mentation which produces this condition takes place in the butter, though some¬ 
what more slowly and more incompletely than in many other fats. The specific 
gravity of cacao butter at 50 degrees ('. is .Sip. It absorbs about c jiercent 
of its weight of iodin. It has a much lower fuelling jwiint than ]>ahn fats and 
even lower than butter. Its melting (joint caries from .50 to p degrees ('. 
Cacao butter has some of the priqierties of ordinary butter and has been recom¬ 
mended as a substitute therefor, but it is not likaiy that it w ill ever come into 
common use both because it is less desirable than butter and also liecause of its 
high price. 

Properties,— Cacao butter has a light atnljer tint and lends to become 
bleached on long standing. It has a eery pleasant flavor, reminding one of the 
flavor of the preparations of chocolate. At ordinary temperature, 7odcgrees 
F , it is quite solid and sometimes even brittle. 

Coconut Oil or Butter.—This is a very abundant natural fat and is 
obtained from the kernel of the coconut, csjiccially the two spates Cocos 
nueijera L. and Cocos butyracra I„ At ordinary tenqieralures coconut oil 
is of the consistency of fat. Its taste is pleasant, and it pissesses an pdor vvhic h 
is not disagreeable or undesirable. It differs from,cacao butter in the ease 
with which it becomes rancid, at which limy it Likes on a very disagreeable 
flavor and taste. The coconut oil of commerce is distinguished by different 
names, according to the country in which it is made. 

. Cochin oil is a variety which is regarded as of tjic finest quality, being almost 
colorless, anil is prepared in Malabar. 

Cevlon oil is another very important jariety made in the neighlxirhood of" 1 
and imported from Ceylon. It is regarded as somewhat inferior to Cochin oil, 
due probably to less care Ijeing taken in the cultivation of the plant and (fie 
preparation of the oil. • 

Another variety of coconut oil is known as copra oil. The term “copra” 
is applied to the sun-dried or kiln-dried kernel of the coconut. In this dried 
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state the fruit can be shipped in bulk and large quantities of it ctfh be sent to 
Europe or other countries, where the oil is either obtained bv extraction or by 
compression-in a hydraulic press. This is regarded as of the least desirable 
quality. 

Coconut oil resembles palm-nut oil in its chemical composition, with the 
exception of the relative proportion of palmitic acid. The specific gravity of 
coconut oil or fat at 40 degrees ('. is about .912 anrl reduced to 15 degrees 
('. about .925. Coconut oil absorbs very little iodin, which is one of its principal 
characteristic chemical properties. The quantity of iodin absorbed may be 
taken as about eight percent of the weight of the oil. Coconut oil is one of the 
vegetable fats which resembles butter to some extent in the high content of vola¬ 
tile acid whic h it contains. If, under given londitions, butter may be regarded 
as having a volatile arid number of 27, coconut oil will have ti]H>n the same 
scale a volatile acid number of about 7, whereas ordinary vegetable oils and 
fats will have less than 0.5 on a similar scale. Coconut oil may be regarded 
as the one edible oil which approximates in ((institution ordinary butter. 
Coconut oil has been used very extensively as an adulterant for oleomargarine, 
since by reason of its high volatile acid it brings that substance nuuh nearer to 
the comjMisition of butter or indicates a larger peri entage of butter therein than 
is actually present. While it is used extensively as human food its principal 
value is for soap making. It appears as an edible fat under various names, 
such as “vegetable butter,” “laitine,” “nucoline,” “palmin,” etc. Coconut 
oil is also very extensively used in the manufai lure of candies and ((infections. 

Adulterations.- Coconut oil is rarely adulterated. About the only adulter¬ 
ation of any consequence is that of the admixture with palm kernel oil, which 
has properties very much like that of coconut oil. These two oils are or¬ 
dinarily alvout the same price and therefore there is no inducement to practice 
adulteration. 

Palm Oil or Fat.—This oil is obtained from the fleshy part of the fruit of 
the pulm tree Iiliris Guinrtmis Jacq. and FJtris melanococca (iaertn. Ex¬ 
tensive groves of these trges are found ft Africa and also in the Philippines. 
In Africa they grow particularly upon the western coast. There is a large 
numlier of varieties of palm trees that afford this fat, but the two mentioned are 
the principal ones. JThis fat becomes solid at about the temperature of the 
body. It has a somewhat higher melting |xiint than butter, which becomes 
liquid at a temperature of from 44 to 36 degrees C. When solidified the fat 
• "may be heated to 41 or 42 degrees before it again becomes liquid. Palm oil 
has rather a pleasant taste and is regarded as an edible fat of high quality, and 
i#largely used as such by Euro|ieans and in Africa and other countries where 
the fat is produced. The fat also ha* a very pleasant odor which is said to 
resemble somewhat that of violets. This pleasant odor is quite persistent 
and remains even in the fatty acids after they have been converted into 
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soiip. J alct oil is manufactured in the crudest jcossihle tvav lit the natives, 
and immense quantities are lost for this reason. By reason 'of this crude 
method, which leaves the oil in contact with the putrescihle matter, palm oil 
often comes into the market in a rancid state or at least with a high content 
of tree fatty acid. Apprec ialde quantities of water are also found in the c rude 
artiilc. 

Inasnun It as the natural c olor of palm oil i> -canew hat tint deep for the taste 
of the ordinary consumer, ranging from yellow to a dirty red iolor, it is often 
bleached in the refining process More Itcing sent into commerce. Ordinary 
e\|Mtsure to the air tends to bleach this oil, and o/one is also cmplovcd as a 
bleaching agent 1 he hie hromate process of bleac hing palm oil is very com 
monly practiccwl. lie this method the oil is freed from its principal impurities 
and treated with front one to three |K-rcent of |«>tassium bichromate and with 
hydrochloric acid which deconq coses the "chrome" licpior, and in the chemic al 
process which attends this reaction decided bleaching effects are produced. 
The bleaching agents are withdrawn and the ceil thornughlv washed with 
water until all traces of chromate and mineral acid are removed. 

.Ulullenlioin.—On account of its great cheapness and the fad that the ad¬ 
mixture.if other oils cef lower melting |coinl would delrac l from its value, palm 
ceil has not Urn subjec ted to any extensice adulteration. The most common 
adulterations are the impurities which are left in the oil in the sloccnlv method 
of manufacture employed by the natives of Africa. 

( omliliiiiih.— As would be e\|iected Irom the name, one of the chief con- 
stituents of palm oil is p.dmitin. If palm ceil is s,i|conilied and the solid sepa¬ 
rated from the liquid fatty acid, the former is found to consist almost ex¬ 
clusively of palmitic acid. The sp-cific gravity of palm oil is taken at a high 
tenqtcrature, as muc h as 50 degrees ('. or above. The sjiecilic gracitv at this 
lem(ierature is about .89;. Palm oil absorbs a little oxer one half its weight of 
iodin. The average mdin nuniU-r may be regarded as varying from 53 to 55. 
Aside from the limited use of palm oil for human food it is used c hictlv.in the 
manufacture of soap and of candle*, it is also us<..| extensively in the tin 
plate industry to spread oxer the hot iron surface to preserve it from oxidation 
until it is dipped into the bath of melted tin. 

NUTS. 

The Acorn. —Many varieties of acoijis arc used for human food. All of 
the nuts of the oak family arc edible, but some of the larger and more com¬ 
mon varieties contain such a quantity of tannin as to lie rather bitter to the 
taste. The wild acorns xvere formerly utilized very extensively for the fat¬ 
tening of swine, producing an artic le of pork of high palatable value but with 
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the production of a fat of a low melting point, unsuitable for the manjifactun 
of lard for summer use. The term applied to* the natural nuts eaten b; 
swine for this purpose is “mast,” and formerly “mast-fed” pork was ar 
extensive article of commerce. The disappearance of the oak and beecl 
forests, however, have practically eliminated this variety of pork from the 
markets, as far as commercial considerations are concerned. 

Composition o) the Acorn .—Edible portion, 64.4; refuse, 35.6. 


Water. 

Protein,. 

Fat,. 

Starch and suRar,... 

Ash,. 

Calories per pound. 


Koiblk Pobtmw. 


4.1 percent 

8.1 “ 


48.0 “ 

2.4 “ 

2,718 


The acorn resemble-, the chestnut in its com|>osition, containing more 
carbohydrates than fat. It is therefore not an oily seed, but one of a fari¬ 
naceous character. 

Almonds. —There tire two species of almond trees, the Amygdalus com¬ 
munis, which is the common or sweet almond, and the Amygdalus amara, or 
the bitter almond which flourishes very extensively in the south of Kurope, 
California has a climate which, with artificial irrigation, is favorable to the 
growth of the almond, and‘practically all that are produced in the United 
States for commercial purposes grow in that state. It is also cultivated ex¬ 
tensively in France, Italy, and Spain, large supplies of the almonds of com¬ 
merce coming from those localities. The almond is delicious when eaten 
in the green state, that is when the seed is fully formed but before the hull 
is hardened. It is rarely eaten in this condition in the United States, but 
forms a common article of diet ujxm the table of the Europeans in the early 
sunftaer. 

Composition oj the Almond.— 


Saupi k 


Edible portion: 

California almonds,.. 
European almonds,...*. 


Wat^r. 

Protein. 

Fat. 

j Total 
: ('arbohy 

Ash . 




DRATE-S 


Percent. 

Percent. 

Percent. 

1 Percent 

Percent, 

4.8 

21 0 

54.9 

! ‘7-3 

2.0 

(>.0 

2 ,! 5 

53-o 

I 14-4 

3 1 


, In the United States the almond is eaten very extensively, often roasted 
and salted. In this condition it is found as a relish in many menus. The 
roasting improves to a certain extent the flavor of the nut, but the quantity 
of salt which is used is not always beneficial, inasmuch as an abundance 
of salt is eaten with other portions of the food. One of the mast valued 
varieties is the Jordan almond, illustrated in the accompanying colored plate. 
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Beechnuts .— 1 The beech tree is a very common forest tree throughout 
the northern part of the United States. Formerly immense areas in southern 
Ohio and Indiana were covered almost exclusively by the beech tree (Fagus 
amcrioim Sweet). The beechnut is triangular in shape, resembling buck¬ 
wheat, and formerly was produced in immense quantities over the region men¬ 
tioned above. In the early days it was the princqial food for swine. Th« 
hogs which are fattened by eating the beechnut and acom produce a species ol 
pork of a peculiar and very highly prized flavor. The celebrated hams and 
bacons of the southern Appalachian ranges were produced from the variety 
of hogs known as razor-backs fattened on mast, namely, the chestnut, beech¬ 
nut, and acorn. The lieechnut is also one of the principal winter foods of the 
squirrel and other animals which store their food for winter Use. In the 
cutting of the forests in the winter often large stores of lieechnuts are found 
stored away by squirrels and birds. The lieechnut is not very abundant 
upon the markets of the country, but is eaten very largely by those who live 
in the vicinity of beech woods. 

Composition <>/ the Beechnut .— 


Samm ». 

Rrrr«\ 

Wat* a. Protiiw 

• 

Fat. 

Total 
Carboiiv- 
iwati h. 

Auk. 

Calo* 

RIM. 

Feigns Americana: 

Pment. 

Pment. Ptr.nl. 

Pm ml 

Percent. 

Pment Perpovni 

Edible portion,. 


4-0 i 21 0 

57 4 

12.2 

35 


As pun based,. 

Fagus svhr tins' 

40.8 

3.3 ! '.30 

33-0 

7.8 

2.1 

*> 93 * 

Edible jiortion,. 


Q.I | 21-7 

42.4 

22.Q 

3 9 

.... 


33 ° 

6.1 ! 1 

28.4 

'5 4 

2.6 


Brazil-nut (Bertholletiu excelsa Humb. and Bonpl.) 

—I-urge quantities of 


this nut are imported into the United States from Brazil and form an im¬ 
portant article of food in many localities. This nut is not grown in the 
United States. It is also known js cream nut. The nut i»* triangular 
in shape and has a dark brown rough exterior. THfe kernel is highly flavored 
and quite oily. The tree is so sensitive to fhc cold that it will not grow suc¬ 
cessfully even in southern Florida, although many, attempts have been made 
to introduce it into that locality. 

Composition oj the Bnnit-nut.—VMik portion, 50.4; refuse, 49.6. 


I ; 

So. no- Rprosf. 

• | 

Watts. | 

Froth* Fat. j 

i 

Total 1 
: Carbohv- 

]>«AT»A. j 

AmH. l ^AtO- 

kir.a. 

1 • 

, Pment. 

pm fml. 

Pment. Pm til ! 

Pmtnt. ! 

Pm ml. per t>rvn4 

Edible portion,. 1 -* 

S3 

17.0 66.8 | 

7.0 1 

\ 3-9 ! J .339 

As purchased,.j 40-6 

2.7 

M i 33 6 

3 5 j 

j t.o | 1,678 
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Butternut ( Juglans cinerca L.).—The butternut is another variety of.walnut 
which grows very extensively in the United States and has the same geograph¬ 
ical distribution as the walnut, except tha'c the butternut is not so common 
west of the Mississippi. The tree does not grow so large as the walnut 
tree, nor is its wood so highly valued for commercial purposes. While the 
walnut is a round nut the butternut is very much elongated, forming an oval¬ 
shaped nut which is very highly valued as a food. The coloring matter of 
the butternut is practically the same as that of the walnut. The butternut 
also has a fleshy outer covering not so thick as that of the walnut and which 
is removed in the same way in the harvesting. 

Composition o] the Dry Butternut .— 

T.nim k Portion. As Punt hasfd. 


Refuse,. 86.4 percent 

Water,. 4.4 pen ent .6 “ 

Protein,.27.9 “ 38 “ 

Fat,.61.2 “ 8.3 “ 

Sugar, etc. 3.5 “ .5 “ 


The Chestnut (Costarica dentala (Marsh.) Bork).—The chestnut tree 
grows in great abundance wild in the United Slates, especially in the eastern 
portion on the foothills of the Alleghanies. In some localities it originally 
formed vast forests. The value of the timber and the fact that the chestnut 
grows only on good soil were prominent factors in the destruction of many 
of the original forests, especially those covering the arable lands. The trees 
still grow in great abundance, especially in the hilly regions. 

In France the chestnut is very widely grown, and the nut is used very ex¬ 
tensively as food by the poor classes. The nuts are often dried and ground 
to a flour which is mixed with water and baked in thin sheets, forming a very 
heavy but a sweet and nutritious cake. The chestnut is used in the prep¬ 
aration of many dishes, prized even bv those who are well-to-do. In Italy 
the chestnut is also widely cultivated, and the nut is ground to form a kind 
of porridge known as polenta which is very extensively used as food. In 
the Apennines a cake made of chestnut Hour and baked on hot stones is used 
under the name of need. In Corea the chestnut is said to be a very common 
article of food, taking the place of the potato. It is eaten raw, boiled, roasted, 
or cooked with meats. The chestnut differs from the oily nuts in the smaller 
proportion of fat and the very much larger proportion of sugar and starch,— 
in fact, starch is almost missing in some of the oily nuts, the carbohydrates 
In the very oily ones being chiefly sugars. In the chestnut the starch is more 
abundant than the sugar, and for this reason the chestnut meal is more like 
the meal of the ordinary cereal than that of the oily seeds. The chestnut, 
also, as it is gathered fresh contains a great deal more water than the ordinary 
fresh seeds, the quantity ranging from 40 to 50 percent. * 
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The average composition of the fresh chestnut, edible portion, is repre¬ 
sented by the following daft: 

Water,..42.7percenl 

Protein,. 6.5 11 

Fat. 6.3 “ 

Starch and sugar.43.1 “ 

Ash. 1.4 “ 

The dried chestnuts, that is, those which have been kept for several months 
or which have been artificially dried, have a composition represented by the 
following data: 

Water,.,. 4.8 percent 

Protein.11.0 “ 

Fat,. .5.3 “ 

Sugar and start h,.(15 7 “ 

Ash. 2.6 " 

The average wciglit of the hull of the chestnut is 15.1) percent of the total 
weight of the fresh nut, and 23.4 percent of the average weight of the dried 
nut. The above data are confirmatory of the statement that the meal of 
the chestnut in its composition is very much like that of the oily cereals, for 
instance, of Indian corn meal or oats. It, however, contains more oil and 
less protein than the cereals referred to. It is readily seen from the above 
data that chestnut meal may not properly tak<* the place of Indian corn as 
human food. The nut of the chestnut tree ripens at the time of frost. 

The wild chestnut shrub, which springs up in great numbers where the 
the original trees are cut away, is now extensively grafted with cultivated 
varieties. In Pennsylvania there are large orchards of the Paragon chestnut 
which have been grown in this manner. 

Chinese Nut (Nephelimn lilchi Cambess.).—This is not a true nut in the 
ordinary sense of the word, but is usually classed with nuts. It is a product 
of China and is imported into the United States for consumption by our 
Chinese population. In the fresh state in China it has the reputation of 
being one of the best fruit products of that country, having (lcsh # of t white 
color and a flavor resembling that'of high-grade. grapes; 41.6 percent of 
the fresh nut is refuse matter. The edible portion has the following com¬ 
position: 

Water,., .. 17.9 percent 

Protein,. 2.1) “ 

Fat .•.2 “ 

Starch and sugar,.77.5 " 

Ash, . 1.5 

Calorics per pound,.*.1,433 

The above data show that in chemical composition the Chinese nut does 
not belong to the class of nuts at all. It is a fruit, its nutritive material being 
almost exclusively carbohydrates, while in the true nut the principal nutritive 
substances are the protein and the oil. * 
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Coconut. —The coconuts which are consumed in the United ^States are 
Mostly imported. It is estimated that three hundfed thousand coconut trees 
{Cocos nueijera L.) have been planted in Flerida, and from 15 to 20 percent 
of them are already bearing. The common name of the tree is the coco¬ 
nut palm. The fruit of the coconut palm is used for many purposes. .The 
immature nuts are often used medicinally, forming the base of a valuable 
ointment for external use. The jelly which lines the shell of the more mature 
nut furnishes a food product of great delicacy and high nutritive value. The 
milk of the coconut is itself highly esteemed as a delicious article of food. 
Grated coconut is one of the basic constituents of that familiar condimental 
substance, East Indian curry. Coconut oil is a very highly edible fat from 
which a butter is made. The fat itself is valuable for cooking purposes. 
The composition of the coconut is shown in the following table: 


Sample. 

Refuse, j Water. Protein. 

j 

Fat. 

Total 

Carbohy¬ 

drates. 

Ash. 

Calo¬ 

ries. 

Edible portion,. 1 

As purchased,. 

Percent. • Percent. Percent. 

.... j I4-I S-7 

48.8 j 7-2 2.Q 

Percent 

CO. 6 | 

25 9 1 

Percent. 

279 

14-3 

Percent. 

i-7 

•9 

Per pound 
2,986 
* >529 


The solid edible portion of the nut is highly oleaginous and contains also 
a considerable quantity of starch and sugar. Coconut milk is much poorer 
in nutrients than cow’s milk, containing over 92 percent of water, only .4 
percent of protein, and only 1.5 percent of fat. The carbohydrates con¬ 
tained therein are chiefly sugars. 

Filberts. —The term fdbert, according to some etymologists, is a corrup¬ 
tion of the term “full beard,” and is so named on account of its having many 
long beards or husks. The fdbert is the fruit of the cultivated hazel tree 
(Corylys ovellana L.). The nut contains a kernel having a pleasant taste 
and is quits oily and nutritious. It is .not cultivated to any extent in this 
country where we rely principally upon the wild hazel for the hazelnut. 
The composition of the filbert is*shown in the following table (edible por¬ 
tion, 47-91 refuse, 52.1): • 

Edible Portion. 

Water. *. . 3.7 percent 

Protein,.*5- 6 “ 

Fat,...65.3 " 

Sugar and starch,-1.13.0 

Ash,. «-4 “ 

Calories per pound,.3,432 

• 

The filbert is produced in large quantities <3n the Asiatic shore of the Black 
Sea. The region of Trebizond is the most prolific source of the filbert. 











HICKORY-NUT. 


419 


Ha/elftut.—The hazelnut grows on a small tree or large shrub (Corylus 
avdlana L.). The species which grows wild in the United States is known 
chiefly as Corylus america Wrflt. It is from this shrub that the common 
wild hazelnut is obtained. There is also another variety grown in this 
country, Corylus rostrata Ait. The hazelnut is a small, nutritious, and pala¬ 
table nut of a brown color and grows over a very large area of the United 
States, especially in the northern part of the country. It is quite an article 
of commerce, but is not cultivated to any great extent. The cultivated 
variety, as has already been stated, is known as the filbert. 

Composition 0) the Hazelnut .— 


Edible portion. 

As purchased,. 




Protein 

1 Total ! 

Calo- 

HltS. 

Rkfusf. 

Water 

Fat jC arbohv Ash. 

j UKATfs. j 

Pert tm 

Per rent. 1 

Percent. 1 

Percent Percent. Percent 

Per pound 


1 3-7 

15.6 

65-.I i.?o ! a -4 

3,4.?2 

5-> 1 

: 1.8 

7-5 

V-? 1 G.a 1.1 

1 

1,644 


Hickory-nut.—The hickory-nut is another one of the nuts which sometimes 
is < lassetl with walnuts and grows wild very expensively throughout the United 
States, having the same geological distribution as the walnut and butternut. 
The hickory tree ( Hicoria ovata (Mill.) Britton) produces a nut of highest 
quality. On account of the character of the bark, which becomes detached 
and often widely separated from the trunk, it is known as the shagbark or 
shellback hickory. 

Another variety of the hickory tree is known as the pignut ( Carya glabra). 
The nut produced by this tree is much less prized than the other hickories, 
often containing a sufficient amount of tannin to make it distinctly bitter. 
The wood of the hickory is very tough and elastic and is used extensively in 
the manufacture of spokes for wagon-wheels, axe-handles, etc. ^Tha young 
hickory trees grow thickly together and have a slender reed-like growth. They 
are used extensively in the manufacture of # hoop-poles. The hickory has suf¬ 
fered from the advance of the farmer much in the same manner as the walnut 
and other valuable timber trees. The original trees have almost entirely dis¬ 
appeared. The young trees grow vigorous^ and in a few years will bear 
nuts, and in some localities the jare and cultivation of the wild tree has lieen 
established for the purpose of securing,new forests of nut-bearing trees. Tliff 
hickory-nut is even more highly prized for eating purposes than the butter¬ 
nut and walnut, but should be eaten under the same conditions, namfcly, 
before the passing of the first winter, after their production. They, also, on 
account of their high content of oil, tend to become rancid when they are 
kept through the warm summer. 
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Composition of the Dry Hickory-fud .—Edible portion, 37.8; refill, 6.2.3. 

Edible Poxtion. 


Water,. 3.7 percent 

Protein. 15.4 “ 

Fat,. 67.4 “ 

Sugar and starch,..11 .4 “ 

Ash. 2.1 41 

Calories per pound. 3,495 


Peanuts. —The peanut is a widely cultivated plant. It grows extensively 
in the United States, and is especially regarded as a crop of high value in North 
Carolina and Virginia. Very large quantities of peanuts are grown in Sene¬ 
gal, in Algiers, in Egypt, and in many other localities. 

The jxid containing the seed grows underground, but is not a part of the 
roots, properly so-called. The pods are attached by slender stems to the 
stalk of the peanut, and may be regarded as the seed of the plant, entering 
and maturing underground. When embedded they arc soon covered by a 
soft envelop and then by several similar coverings. For edible purposes they 
arc much improved by roasting, which gives them an aromatic, nutty flavor 
that is much liked, A striking illustration of the plant showing the seed- 
pods is given in the accompanying colored plate. 

Peanuts are used as food Jioth directly, as after roasting, and indirectly, 
by the expression of oil, which after proper refining is considered of high value 
for edible purposes. The oil of the peanut forms an edible oil of rich flavor, 
pleasant taste, and high nutritive value. It is used, either alone or mixed 
with other edible oils, notably with olive oil for table purposes and for the 
making of salad dressing. The residue of the pressings for peanut oil are 
highly valued as a cattle food, containing large quantities of nitrogenous 
nufrigient, and also as a manure. 

The composition of the peanut varies greatly in different localities. Its 
chief value as a food material lies in the high percentage of protein it contains 
and theahigh percentage of fat. The composition of the typical hulled peanut 
is shown in tTie following table: • 


Water,.». 

Protein. 

Fat or oil,.?. 

Sugar, starch, etc.,.*. 

Insoluble cellulose,. 

Ash.*. 


9.2 percent 
25.8 
38.6 
24.4 


2-5 

0.9 


Only the blossoms which form on t^ie lower part of the stalk produce the 
fruit, since it is necessary that the long stem should strike the earth and the 
yoflng fruit penetrate to the depth of from five to six centimeters in ordei 
that the fruit may mature. This method of jienetrating the earth is shown 
very well in the colored figure already mentioned. 
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The original home of the peanut is not definitely known, but is supposed 
to be Africa. It was first described as occurring on the American continent 
by Ferdinand de Oviedo in San ttomingo in the beginning of the 16th century. 
It is now very generally distributed in all the tropical countries in South Amer¬ 
ica, Asia, and Africa, and, as before described, grows very well as far north 
as the northern boundary of North Carolina and in southern Virginia. Pea¬ 
nuts are used for food in all the countries mentioned with previous prepara¬ 
tion and roasting. , 

The above data show that the peanut is a food product extremely rich in 
oil and protein and comparatively poor in carbohydrates. For dietetic pur¬ 
poses it should be eaten with some highly amylaceous substance, such as 
potato, rice, or tapioca. 

The value of the peanut for food pur|x>ses is not fully realized in this country, 
where it is eaten rather as a relish and as an incident to the circus or the picnic. 
In such cases they are usually consumed in t<x> large quantities and by un¬ 
balancing the ration may produce unpleasant effects from which an unrea¬ 
sonable prejudice against this valuable food product might arise. 

Peanut Butter. —An oily preparation of the ]>eanut or the oil therefrom 
deprived of a part of its stearin is known as peanut butter and is used as a sub¬ 
stitute for ordinary butter. What has been said of the nutritive value of the 
oil of the peanut applies also to this product. The butter has the peculiar 
flavor of the peanut which is not agreeable to some persons, but is con¬ 
sidered extremely palatable by others. The nuts are also powdered more or 
less finely and mixed with other food products. Peanuts which grow in 
northern Senegambia are regarded very highly for the manufacture of fine 
salad oil, and peanut oil is used extensively for this purpose. 

Peanut Butter and Peanolia. —Peanut butter and peanolia are used to 
a considerable extent in the United States as food products. They are pre¬ 
pared from peanuts, properly roasted, ground to a fine |x>wder, and mixed 
with an appropriate quantity of salt. The analyses of the samples M these 
products, made in the Connecticvft Agricultural .F.xpcriment Station, show 
the following composition: , 


Water. 

Protein. 

Fat,.. 

Sugar and dextrin,. 

Starch,. 

Insoluble cellulose, 

Common salt,. 

Ash. 


Pf ANUT Bujtkr. 

__ 2.IO 

....28.66 

. 

.... 6.13 
. 6 i 5 

.... 2.30 


3-23 

.80 


PhANOIlA. 

I.98 

29.94 

46.68 

55 * 

2.10 
4->15 
1.08 


The above analyses show that the paeparations are produced from the roasted 
peanuts, which process reduces the water to about 2 percent. The ground. 
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roasted product is mixed with about 4 percent of jommon salt. T^ie .other 
constituents are the same as those of the peanuts from which the preparations 
were made. Of the carbohydrate content of the peanut about 4 percent has 
been found to be pentosans. 



Fir.. 5K.—Pecan Trek, jo Years Old, MordaTi Citv, La.-( Courtfsy of H. F. Van firman.) 


’ftfhere Peanuts are Grown. —Virginia is one of the most important of 
the peanut-growing states, especially in'its southeastern portion. The Com¬ 
missioner of Agriculture of Virginia reports that about one hundred thou¬ 
sand acres are planted annually in the state of Virginia, producing over four 
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milliqn Bushels. Fifty bushels per acre is considered a good average yield. 
An important point in the production of good peanuts is the selection of the 



seeds. The most vigorous and well formed kernels are to be selected for 
planting, and especiall i those that are produced by plants of identical size and • 
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shape. By a selection of this kind the quality of the crop can be gfcatjy im¬ 
proved. 

One of the peculiarities of the peanut is thht it is an underground legume. 
All other leguminous fruits mature above the soil. Its underground habitat 
is the reason for its botanical name, hypoga-a. If the stem carrying the small, 
yellow, butterfly-shaped flowers, which springs from the axis of the branch 
above the ground, fails to reach the soil no fruit is formed. If the soil is 
properly cultivated the germ may penetraje of its own accord. However, 
art assists nature in this matter and covers up the pods so as to give them 
a better start. The peanut, like some other leguminous crops, develops 
nodules upon its roots in which the bacteria that assimilate free nitrogen 
live in symbiotic union with the plant itself. 

Pecan-nut (Hicoria pecan (Marsh.) Britton; Carya olivajormis Nuttall). 
—The pecan is a nut which is very much valued and grows, with a most excel¬ 
lent flavor, in the southern part of the United States. Texas, Louisiana, 
southern Alabama, Mississippi, Georgia, and Florida are the principal regions 
where the pecan grows, although it is cultivated in some instances much 
further north. 

The pecan belongs to the same family as the hickorv-nut and is indigenous 
to the United States. It grows wild over a large area, extending from south¬ 
ern Illinois and Indiana to the Gulf. It often forms very large trees in the 
forests. There are several species of Hicoria. The fruit of the - pecan 
is especially valued on account of the thinness of the shell and its extremely 
pleasant and aromatic flavor. As is the case with most nuts, it is composed 
chiefly of oil and protcids, the sugar and starch being in minute proportions. 
The composition of the fruit of the pecan, when divested of its hard shell, 
is givqp in the following table: 


Kdibi k Portion. 

Water,. 2.Q jierccnt 

Protein,. 10.3 “ 

Fat,.. v .70.8 “ 

Sugar,‘starch, etc.,.«.14.3 “ 

Ash,..•. 1.7 " 

Calories per pound,. # .3,445 


For marketing purposes the pecans are now largely grown in orchards, as 
the supply of the wild nyt is uncertain, and its texture and flavor are not so 
fine as the cultivated variety. The cultivated variety may also be grafted 
upon the wild tree with good effects. .The tree begins to bear at four or five 
years of age. A comparative appearance of the wild and cultivated nut is 
shotvn in the accompanying Fig. 59. The tree, when full grown, is handsome 
in appearance, and is valued as a shade tree as well as a fruit producer. The 
full grown tree is shown in the accompanying Figs. 58 and 60. 

Pine-nuts.— In many portions of the western part of our country pine- 
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nuts are Consumed largely as food. There are several species of pines yield¬ 
ing edible nuts on the Pacific coast of the United States and as far east as 
Colorado and New Mexico. These nuts are articles of considerable impor- 



Fig. 60.—Ft'M. Grown Pkcan Trf.k.— [Qy permission Field Columbian Museum.) 


tance in the commerce of many of the cities of California. The principal 
specimens of pine which yield edible nuts are Pinus monophylla Torr. 
and Frem., Pinus edulis Engelm., Pinus sabiniam Dougl. The refuse is 
usually less than 50 percent of the total weight of the nut. 
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Composition o / the Edible Portion .— 


Botanical Name. 

Water. 

Protein. 

Fat. 

Starct 

and 

Sugar, j 

I 

Ash. 

Calories 

Per 

Pound. 

Pinus monophylla.. 

3-8 

6-5 

60.7 

26.2 

2.8 

3.347 

. “ edulis,. ! 

3-4 

14.6 

61.9 

17-3 

2.8 

3.364 

“ subiniana,. j 

S- 1 

28.1 

53-7 

8.4 

4-7 

3.‘6i 


Pistachio.—The nut of the pistachio (Pistachio vera) is used very largely 
for flavoring purposes and also for food. The tree is a native of Syria but 
has been cultivated in southern Europe for many years. The nut produced 
in America, though larger than the native Syrian fruit, is not considered 
so palatable. The pistachio is also grown to some extent in the southern part 
of the Uniteil States as well as in California. The kernel of the fruit is green 
in color and has a flavor which in some respects is reminiscent of almonds. It 
is used chiefly in this country in the manufacture of confectionery and ice 
creams. 

Composition of the Pistachio .— 


Water. 

Protein. 

Fat,. 

Starch and sugar,.. 

Ash,. 

Calories per pound, 


Edible Portion. 
. 4.2 percent 
.22.3 
•54. 

.16.3 •< 

• 3-2 
• 3.4 35 


Walnuts (Juglans nigra I..).—The American walnut grows wild over a very 
large portion of the country, especially the middle section west of Maryland to 
the Mississippi river. The walnut tree is especially abundant along the 
Ohio river, where it forms in the early summer a dense foliage. The trees 
often attain a very great size, reaching a diameter as great as five feet, 
t The jvalnut trees grow only on rich soil, hence, unless the country was very 
hilly and unsuitable for cultivation, the walnut forests were the first to fall before 
the axe of the pioneer. I-atcr the # demand for walnut lumber completed the 
devastation of the walnut forests, until now very often in the regions where fifty 
years ago the trees were extremely abundant a large walnut tree is rarely 
seen. The walnut lumber has peculiar lasting powers, and on account of its 
natural color and grain is of the highest value for building and ornamental 
4>ftrposes. The early farmers in the Ojiio valley made their rail fences out of 
walnut trees. The wild nut grows in a dense kernel and is covered with 
a tRick pericarp which is green even at the time when the fruit is ripe. After a 
frost when the fruit naturally falls from the trees the outer covering disintegrates. 
When the nuts are gathered by boys the outer covering is usually beaten off 
with clubs. It contains a coloring matter of a brown or brownish black tint 
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which th* early housewives used for dying homespun cloth. The bark of the 
tree also contains to a grlater or less extent the same coloring matter. The 
kernel of the walnut, that is, the edible portion, is extremely rich in oil and pro¬ 
tein and has a very pleasant taste. Like other nuts the walnut is best during its 
first winter, since on longer keeping the oil tends to become rancid and the fruit 
unpalatable. 

White Walnut (Juglans regia L.).—The white walnut, commonly known as 
the English walnut, is grown very extensively in France. All the departments 
of south central and southeastern France grow these walnuts as a valued crop. 
The best walnut orchards are at an altitude of from 600 to 900 feet. Only the 
outer or cxjwsed limbs produce ]>erfect nuts. In planting the most important 
precaution is to give the trees plenty of room, 15 yards is about the usual dis¬ 
tance at which they ;ue planted. The trees are cultivated and fertilized with 
manure and commercial fertilizers every two or three years. A bearing or¬ 
chard of these white walnuts in France is worth from four to five hundred dol¬ 
lars per acre and may yield a revenue of from seventy-five to one hundred 
dollars a year per acre. The nuts ripen from the middle of September to the 
end of October. These nuts are used largely in America as a food, for 
which purpose the kernels are carefully extracted in halves, commonly known 
as “walnut halves.” In France an excellent Jablc oil is expressed from the 
dry nut which for many culinary purposes is valued as highly as olive oil. 
After extraction the oil cake is used for stock food. The white walnut is 
supposed to have been originally introduced from Persia, though it is com¬ 
monly known as the English walnut. In the United States the butternut tree 
is commonly known as the white walnut. 

'I'he composition of the kernel of the dry walnut is shown by the following 
data: 

Edible portion: 


Water,. 2.5 percent 

Protein,. w .16.6 “ 

Fat,.a.63.4 11 

Total carbohydrates,. 1 .16. i “ 

Ash,.,. 1.4 “ 


As purchased: 

Refuse,.. 

Water,. 

Protein,. 

Fat,.. 

Total carbohydrates,, 
Ash. 


58.1 pcrcen 
*1.0 “ 

7.0 “ 

26.6 " 

6.7 “ 

.6 “ 


General Discussion.—A brief description has been given above of the 
principal edible nuts used in tfie United States, accompanied bv a statement 
of their chemical composition. The character of these food products is well . 
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shown by the analytical data. Nuts as a whole are extremely oily substances 
> and contain next in importance as a food mate^al, protein. Alone they 
constitute an unbalanced ration in which theffat and protein are abundantly 
present at the expense of the starch and sugar. For this reason an exclu¬ 
sively nut diet cannot be recommended, as it surely tends to unbalance the 
ratio and to disturb the digestion in the great majority of cases. There 
are doubtless individuals of a peculiar temperament who can thrive on a 
diet of nuts alone, but such a rase is excegtional. On the other hand the 
value of the nut as a food is undeniable, both as a nutrient and as a 
pleasant condimental addition to the food. The large percentage of oil in 
nuts also in many cases is beneficial from the well-known effect of oil in pro¬ 
moting the digestive activities, mechanical and otherwise. Nuts should be 
eaten in as fresh a state as possible, especially those of a,highly oily character. 
Rancidity not only spoils the taste but interferes largely with their dietetic 
value. On account of the high amount of oil, nuts are preeminently a heat¬ 
forming food and thus can be eaten very freely by those engaged in vigorous 
bodily exercise and during cold weather. They also form a food especially 
useful during periods of extreme exertion, since by their combustion they 
furnish abundant stores of heat and energy. 

Many fads relating to food$ llourish in various localities. Among them 
the school of dietetics, which advises a diet solely of nuts, is worthy of men¬ 
tion. It is true that life can be sustajned for an indefinite time on a diet of 
nuts alone. If the nuts arc sought in the forests and fields the good effects of 
the exercise and outdoor life arc to be taken into consideration. There is no 
reason to believe, however, that the general condition of mankind, from a 
dietetic point of view, would be improved by an exclusive nut diet. The im¬ 
possibility of supplying man with such a food product is also a factor in the 
discussion of the problem that should not be forgotten. 

Food Fads Self-limiting. Nearly all the vagaries relating to diet are 
self-cor«:ctive. Should the human family suddenly adopt as a sole diet any of 
thg articles so enthusiastically advertised *bv their partisans, these articles 
would at once so increase in price a} to be beyond the reach of all but the very 
rich. The choice for the masses would then be between the adherence to a 
theory or starvation. That many people would willingly starve for devotion to 
a principle is well attested by Jiistorical facts. But few would be found to 
keep the fnith. We are, therefore, content to receive the good which most of 
Ihtse theories contain and feel no concern as to ultimate injury to the race. 

It is a matter of surprise, however, to find that the greater the vagary in a food 
fad the more extensive the vogue. The appeal of the extreme to the human 
imagination seems at times quite irresistible. Sooner or later, however, the 
errant knight returns to reason and common sense. 



PART VIII. 

FUNGI AS FOODS. 
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Mushrooms.—Certain fungi growing wild or in cultivated soils and 
having an expanded top on a hooded stem are known as mushrooms. The 
common form of mushroom (Agarints campestris L.) grows wild over a large 
portion of the United States. It is especially abundant in the autumn, grow- 
ing'sometimes during the night after a warm rain, over large areas. When 
properly cooked it forms a delicious food and condimental substance, highly 
prized by connoisseurs and others, belonging to the family of mushrooms, 
however, are many poisonous varieties which, when eaten inadvertently, 
often cause serious illness and sometimes death. For this reason mushrooms 
sold in the open market should be carefully inspected by e.\|>erts authorized 
to see that the poisonous varieties are excluded. It not only requires a good 
botanist, but also one skilled in the practical differentiation of the different 
varieties by physical apjiearance rather than by botanical analysis, to properly 
separate the poisonous from the edible varieties. 

Historical .—Mushrooms have been, since historical limes, extensively 
Used as human food. In a book written five centuries before the Christian 
era, Athcnee, in his “Banquet of Learned Men,” speaks of the poisoning of 
a mother and her three children by mushnxims. Hippocrates speaks of a 
girl who had been poisoned by mushrooms and who was cured by the admin¬ 
istration of hot honey and by a hot bath. Theophrastes and Nicandre also 
speak of mushrooms and the poisoning that occurs therefrom. Both, Cicero 
and Horace make reference to mushrooms. Horace advises that Epicureans 
should confine themselves to the mushrooms that grow upon meadows and 
refuse to eat all others on account of the danger from poisoning. Ovid also 
makes frequent allusions to mushrooms and speaks of the influence of warm 
rains upon their growth. Tacitus refers to the use of mushrooms for food, 
and Suetonius, in his “History of the Twelve Caesars,” relates that the Em¬ 
peror Claudius was poisoned’by a dish of mushrooms. It is, therefore, evi-, 
dent that from the earliest times mushrooms were extensively used and 
the poisonous properties of some of the varieties understood. 

Production of Mushrooms .—As hay already been mentioned, mushrooms 
grow wild over a large area of the United States. They are also cultivated 
very extensively, though not to so great atf extent as in European countries. 

4>9 
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The best place for growing cultivated mushrooms is one where the light is 
excluded or diffused and where the temperature refhains reasonably constant. 
Cellars, caves, and the artificial caverns made by quarrying are peculiarly 
well suited for the growth of different varieties of fungi, such as mush¬ 
rooms. They grow well in some localities in uncovered beds. 

The art of growing mushrooms is not easily acquired. The directions 
given by the best authorities may be rigidly followed and failure ensue. The 
skill of the grower appears to be largely intuitive and those who have it succeed 
where theoretical knowledge fails. For cultural purposes, the Agaricus 
campestris is most universally employed. 

Soil. —The soil best suited for the growth of mushrooms is one rich in 
decayed or decaying vegetable matter. Mushrooms are often found grow¬ 
ing in localities where a log or stump has decayed or where the inorganic 
matter from the manure of cattle or horses has been distributed on the Soil. 
Artificial beds for the growth of mushrooms are made up largely of organic 
manurial substances. 

Spores. —Mushrooms are grown from spores. The mushroom produces 
a brown powdery material which consists of almost innumerable simple cells 
of ovate shape to which the tejm “spore” has been applied. A spore is 
not in the strict sense of the word a seed, but simply a cell which by prolifera¬ 
tion produces the new fungus. Generally growers do not use these spores 
directly in seeding mushroom beds. Each complete spore, however, is, under 
favorable conditions, capable of proliferation or germination, producing a 
thread-like growth of a spider-web character which penetrates through the 
soil, prepared and manured, upon which a spore is germinated. This spider¬ 
web-like growth, in the common language of mushroom growers, is called 
the spawn, more properly called the mycelium of the mushroom. When 
the conditions are favorable, there are formed on the threads of this mycelium 
small nodules, which are the earlier stages of the complete fungus itself. From 
the beginning of this growth until the final production of the mushroom 
two or thre 4 days or even a week may elapse. The earlier periods of this 
growth take place under ordinary circumstances, but the advent of a 
warm rain 01 other extremely favorable conditions causes the budding mush¬ 
room to grow at an enortnously rapid rate. The mushroom may not be 
said to have a root, stem, and leaf, as is the case with an ordinary green plant, 
but is practically a single organism, assuming different shapes which are 
.represented by the different varieties ^and species of growth. 

Differing Varieties of Edible Mushrooms. —There is a very large variety 
of "edible mushrooms differing in form, size, and shape from the Agaricus 
campestris. In the Washington markets there are four principal kinds of 
mushrooms which are found growing wild in" the vicinity of the city. These 
comprise the common mushroom-MgorfcMj campestris, the horse mushroom— 
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Agarkus vvensis, shaggy mushroom— Coprinus comatus, and the puff-ball— 
Lycoperdon cyathijorme. • 

Conditions oj Growth. —The proper shed or cellars having been selected, 
the first thing to do is to see that the temperature is favorable to the growth 
of the fungi. Temperatures above 60 degrees F., or below 50 degrees F., 
are not favorable to the growth. The best temperatures arc from 55 to 58 
degrees. The locality where the mushrooms are grown should be kept very 
damp and the air highly saturated with aqueous vapor. The reason that 
mushrooms grow best in covered places, such as has been mentioned, is due 
to the particularly favorable influence which the even tcm]>erature mentioned 
and a practically saturated atmosphere have upon the growth. In locali¬ 
ties where the changes of temperature are not very severe, mushrooms grow 
very welt in the open. In the county of Kent, England, I have seen mush¬ 
rooms growing in the open garden, where, by covering with straw, they flourish 
during the greater part of the year. In the winter time the temperature 
may be kept quite even by the covering so as to yield abundant crops, while in 
the months of August, September, and October they grow in the open in great 
abundance. 

Preparation oj Seed Bed .—The seed bed for the growth of mushrooms 
as has already been indicated, is made principally of well decayed stabli 
or stall manure. The manure must be well fermented, thoroughly disin 
tegrated, and exposed for a sufficient length of time to be in the proper condi 
tion. Mushrooms cannot be obtained \mtil the heat attending the fermen 
tation of manure has entirely disappeared. 

Directions for growing mushrooms cannot be given here, but those whi 
are intending to enter the business should consult the best authorities ani 
begin in a small way until they acquire the necessary skill before commercia 
success can be obtained. 

Growth oj Mushrooms in Prance .—Perhaps in no country has the cult 
vation of mushrooms been carried to such a large extent as in France. Th 
principal industries in France are confined to those regions whefe artificii 
caves have been made by the quarrying of building stone. The most cxtei 
sive caverns of this kind exist in the neighborhood of Paris, near Bordeau 
and particularly in the neighborhood of Sceaux. These artificial caven 
are often miles in extent and furnish exceptionally favorable opportunitl 
for the growth of mushrooms. The soils or manures on which they arc grow 
must be carried into these caverns, and experience has shown that mushroon 
do not continue to grow well in the same locality, and, therefore, the plai 
of growth must be moved from time to time to different parts of the cavi 
The galleries of these abandoned quarries are sometimes of enormous extei 
and are from 30 to 150 feet below the surface. They are generally from sev< 
to ten feet high, but occasionally so low that a man cannot stand upright 
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them. In general they are wide enough for two rows of beds Mttfh a foot 
way 18 inches wide in the center. Where a mtfshroom bed has been well 
prepared and properly seeded, it produces about six pounds of mushrooms 
per square yard. These mushrooms bring, in the market, an average of 
about 15 cents per pound. It is stated by some authorities that the reason 
the bed ceases to bear after a time and has to be abandoned or moved is 
not because of the exhaustion of the food but is due to the ravages of an insect 
or fly which produces a worm which is fatal to the growth of the fungus. 
At any rate, it is customary to abandon the* beds after they have been bearing 
for six or eight months and to return to them after a year, when they are found 
to again be productive. 

It is not expected that the general consumer will become an expert in 
the selection of mushrooms. Where mushrooms are exposed in a public 
market, it is the duty of the municipal officers in charge of food products t6 see 
to it that poisonous varieties are not exposed for sale. It will be of value, 
however, to the reader to have some idea of the general shape of some of 
the more common edible and poisonous varieties. It is generally supposed 
that mushrooms, toadstools, and puff-balls are entirely distinct species and 
that only the mushroom, so-called, is edible. On the contrary, there are 
many edible toadstools and many edible puff-balls, and all three classes of 
fungi belong to the same general family. 

Food Value 0/ Mushrooms .—The nutritive value of mushrooms is not 
exceptionally high, although there is a popular opinion to the contrary. Fre¬ 
quently it has been stated that the mushroom in the vegetable world holds 
a similar position to beefsteak among meats, being particularly rich in diges¬ 
tible protein. The analytical data which have been collected from numerous 
,sources on the composition of mushrooms do not bear out this popular impres¬ 
sion, but, on the contrary, show that the mushroom is a food product consisting 
very largely of water and of only very small quantities of protein, fat, and 
carbohydrates. 

The corfiposition of some of the comn»n mushrooms is shown in the fol¬ 
lowing table (Farmers’ Bulletin, No. 79, Mushrooms as Food): 
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These data may be cornered with (he composition of the beefsteak: 

Water.,.6a.J percent 

Protein.19.5 - “ 

Fat,. 17.0 *' 

Ash,.... r.o “ 

From the above data it is seen that the mushroom does not contain anything 
like the amount of protein found in beefsteak. It has one-third more water, 
one-sixth as much protein, and Ally one-fortieth as much fat. Beefsteak 
contains no carbohydrates except less than one percent of glycogen, while the 
amount of carbohydrates in the mushroom varies from 1.5 to 3.5 percent. 
It- is evident that the mushroom is principally valuable as a condimental 
substance and not as a food product. 

Distinction between Poisonous and Edible Varieties. —It has already been 
stated that only the expert is able to distinguish between the poisonous var¬ 
ieties of mushrooms and those that are edible. Even the skilled botanist, 
as well as the expert, may sometimes make mistakes in this matter. Hence 
the only perfectly sure method of protection against the poisonous varieties 
is the eating of only those which are cultivated and which are known to be 
free of poisonous properties. On the other hand, the wild variety, by many 
connoisseurs, is much more highly valued as being more delicate and pala¬ 
table. It should also be remembered that the cultivation of mushrooms 
is not very widely extended, and if the supply of the wild variety should be 
excluded there would be a great diminution of the quantity which is accessible 
to the consumer. This would be an especial hardship in the United States, 
where mushrooms grow wild over such wide areas and so abundantly and 
where the cultivation of them as compared with some other countries is 
somewhat restricted. There arc some general characteristics by means of 
which a distinction can be made between the edible and the poisonous varieties. 

The following rules are given for the rejection of the probably poisonous 
mushroom by George Francis Atkinson (“ Studies of American Fungi—1900"): 

“ In the selection of mushrooms to e*at, great caution should be employed by 
those who are not reasonably familiar with the means of determination of 
the species, or those who have not an intimate acquaintance with certain 
forms. Rarely should the beginner be encouraged tp eat* them upon his 
own determination. It is best at first to consult someone who knows or t> 
send first specimens away for determination, though in many cases a careful 
comparison of the plant with the figures and descriptions given in this boot * 
will enable a novice to recognize it. In taking up a species for the first time 
it would be well to experiment cautiously." * 

No Certain Rule to Distinguish the •Poisonous from (he Edible. —“There Is 
no test like the ‘ silver-spoon test ’ which will enable one to tell the poisonous 
mushroom from the edible ones. Nor is the presence of the so-called ‘death- 
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cup’ a sure sign that the fungus is poisonous, for Amanita t&sarca has 
this cup. For the beginner, however, there are Certain general rules, which, 
If carefully followed, will enable him to avoid the poisonous ones, while at 
the same time necessarily excluding many edible ones. 

“ ist.—Reject all fungi which have begun to decay, or which are infested 
with larva:. 

“ ad.—Reject all fungi when in the button stage, since the characters are 
not yet shown which enable one to distinguish the genera and species. But¬ 
tons in pasture lands which are at the surface of the ground, and not deep- 
seated in the soil, would very likely not belong to any of the very poisonous 
kinds. 

“ 3d.—Reject all fungi which have a cup or sac-like envelope at the base 
of the stem, or which have a scaly or closely fitting layer at the base of the 
stem and rather loose warts on the pileus, especially if the gills are white. 
Amanita cccsarea, however, has a sac-like envelope at the base of the stem and 
yellow gills as well as a yellow cap, and is edible. Amanita rubescena has 
remnants of a scaly envelope on the base of the stem and loose warts on the 
cap, and the flesh, where wounded, becomes reddish. It is edible. 

“ 4th.—Reject all fungi with*a milky juice unless the juice is reddish. Sev¬ 
eral species with copious whije milk, sweet or mild to the taste, are edible. 

“ 5th.—Reject very brittle fungi with gills nearly all of equal length where 
the flesh of the cap is thin, especially those with bright caps. 

“6th.—Reject all Boleti in which the flesh changes color where bruised or 
cut, or those in which the tubes have reddish mouths, also those the taste 
of which is bitter. Strobilomyces strobilaceits (Scop.) Berk, changes color 
when cut, and is edible. 

"J*h .—Reject fungi which have a cobwebby veil or ring when young, and 
those with slimy caps and clay-colored spores. 

“ In addition, proceed cautiously in all cases, and make it a point to become 
very familiar with a few species first, and gradually extend the range of species 
rather than*attempt the Ijrst season to eat a large number of different kinds. 
All puff-balls are edible so long # as they are white inside, though some are 
better than ethers. All coral-like or club fungi are edible.” 

Popular Distinction betileen Toailstools and Mmhrooms. —There is a general 
opinion that the toadstool is poisonous and the mushroom is not. There 
is, however, no scientific distinction between the two kinds of fungi, popularly 
« known as toadstools and mushrooms. The distinction is purely an arbitrary 
one. The small toadstools are often as delicious and as harmless as the small 
nffishroom. The small mushroom, on the other hand, may be as deadly 
and as undesirable as the worst specimen of toadstool. There is danger 
especially to two classes of people in the discrimination between the poisonous 
and edible varieties of mushroofns and toadstools. The first class is com- 
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posed pf ^hose who are practically unaware of the existence of poisonous 
varieties and the second cfass of persons are those who claim to be able to 
tell an edible mushroom from a "certain number of tests or claims which they 
regard as infallible. Both of these classes of persons are apt to be deceived 
or injured by dangerous varieties. 

The following popular signs of distinguishing between the poisonous ahd 
non-poisonous varieties are pronounced worthless by Gibson (“Our Edible 
Toadstools and Mushrooms and How to Distinguish Them”): 

“ Favoraui.k Sicns, 

1. Pleasant taste and odor. 

2. Peeling of the skin of the cap from rim to center. 

3. Pink gills, turning brown in older specimens. 

4. The stem easily pulled out of the cap and inserted in it like a parasol 
handle. 

5. Solid stems. 

6. Must be gathered in the morning. 

7. ‘Any fungus having a pleasant taste and odor, being found similarly 
agreeable after being plainly broiled without the least seasoning is perfectly 
safe.’ 


“Unf\vorahi.jc Signs. 

8. Boiling with a 'silver spoon,’ the staining of the silver indicating 
danger. 

9. Change of color in the fraction of the fresh mushroom. 

to. Slimy or sticky on the top. 

n. Having the stems at their sides. 

12. Growing in clusters. 

13. Found in dark, damp places. 

14. Growing on wood, decayed logs, or stumps. 

15. Growing on or near manure. • 

j6 . Having bright colors. 

17. Containing milky juice. 

18. Having the gill plates of even length. 

19. Melting into black fluid. 

20. Biting the tongue or having a bitter or nauseating taste. 

21. Changing color by immersion in #alt-water, or up in being dusted with 
salt, 

“These present but a selection of the more prevalent notions, Taken 
toto, they would prove entirely safe, as they would practically exclude every 
species of toadstool or mushroom that grows. But as a rule the village oracle 
bases his infallibility upon two or three of fhe above ‘rules,’ and inasmuch 
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as the entire list absolutely omits the only one test by which danger' is to be 
avoided, it is a seven days’ wonder that the grewsome toadstool epitaph is 
not more frequent. ” * 

The following tests are regarded as favorable by Gibson: 

J. Avoid every mushroom having a cup or suggestion of such, at base; 
the distinctly fatal poisons are thus excluded. 

a. Exclude those having an unpleasant odor, a peppery, bitter, or other 
unpalatable flavor, or tough consistency. « 

3. Exclude those infested with worms or in advanced age or decay. 

4. In testing others which will pass the above probation let the specimen 
be kept by itself, not in contact with or enclosed in the same basket with 
other species. 

Begin by a mere nibble, the size of a pea, and gentle mastication, being 
careful to swallow no saliva, and finally expelling all from the mouth. If 
no noticeable results follow, the next trial, with the interval of a day, with 
the same quantity may permit of a swallow of a little of the juice, the frag¬ 
ments of the fungus expelled as before. No unpleasantness following for 
twenty-four hours, the third trial may permit of a similar entire fragment 
being swallowed, all of these experiments to be made on an empty stomach. 
If this introduction of the actual substance of the fungus into the stomach 
is succeeded by no disturbance in twenty-four hours, a larger piece, the size 
of a hazelnut, may be attempted,* and thus the amount gradually increased 
day by day until the demonstration of edibility, or at least harmlessness, 
is complete and the species thus admitted into the “safe” list. By following 
this method with the utmost caution the experimenter can at best suffer but 
a slight temjx>rary indisposition as the result of his hardihood, in the event 
of noxious species having been encountered, and will at least thus have 
the satisfaction of discovery of an enemy if not a friend. 

It may be said that any mushroom, omitting the Amanita, which is pleasant 
to the tafte and otherwise agreeable as to odor and texture when raw, is 
probably harmless and may safely be* thus ventured on with a view of 
establishing its edibility. A prominent author on our edible mushrooms 
(Mcllvainej applies this rule to all the Agarics with confidence. “This rule 
may be established,” he says: “All Agarics—excepting the Amanitae—-mild 
to the taste when raw, if they.commend themselves in other ways, are edible.” 
This claim is borne out in his experience, with the result that he now numbers 
over one hundred species among hisdiabitual edible list out of the three hun¬ 
dred wfiich he has actually found by personal test to be edible or harmless. 
'“^0 numerous are toadstools,” he continues, “and so well does a study ol 
them define their habits and habitats, thaj the writer never fails upon any 
day from April to December to find ample supply of healthy, nutritious, delicate 
toadstools for himself and family,’’ 
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“ In gathering mushrooms one should be supplied with a sharp knife. The 
mushrooms should be carffully cut off an inch or so below the cap, or at 
least sufficiently far above the gnund to escape all signs of dirt on the stems. 
They should then be laid gills upward in their receptacle, and it is well to 
have a special basket, arranged with one or two removable bottoms or hori¬ 
zontal partitions, which are kept in place by upright props within, thus reliev¬ 
ing the lower layers of mushrooms from the weight of those above them. 
Such a basket is almost indispensilje. 

"Before preparing mushrooms for the table, the specimens should lie care¬ 
fully scrutinized for a class of fungus specialists which we have not taken 
into account, and which have probably anticipated us. The mushroom is 
proverbial for its rapid development, but nature has not allowed it thus to 
escape the usual penalties of lush vegetation, as witness this swarming, squirm¬ 
ing host, minute grubs, which occasionally honey-comb or hollow its entire 
substance ere it has reached its prime; indeed, in many cases, even liefore 
it has fully expanded or even protruded above ground. 

“Like the carrion flies, the l>ees, and wasps, which in early times were believed 
to be of spontaneous origin—flies being generated from putrefaction, bees 
from dead bulls, and the martial wasps from defunct “war-horses”—these 
fungus swarms, which so speedily reduce a fair specimen of a mushroom to 
a melting loathsome mass, were also supposed to be the natural progeny 
of the ‘poisonous toadstool.’ But science has solved the riddle of their 
mysterious omnipresence among the fungi, each particular swarm of grubs 
being the witness of a former visit of a maternal parent insect, which has 
sought the budding fungus in its haunts often before it has fully revealed 
itself to human gaze, and implanted within its substance her hundred or more , 
eggs. To the uneducated eye these larvae all appear similar, but the special¬ 
ist in entomology readily distinguishes between them as the young of this 
or that species of fly, gnat, or beetle. 

“As an illustration of the assiduity with which the history of these tiny 
scavenger insects has been followed by science, I may mentiorf that in the 
gnat group alone over seven hundred species have been discovered and scien¬ 
tifically described, many of them requiring a powerful magnifier to reveal 
their identities. * . 

“Specimens of infected or decaying mushrooms preserved within a tightly 
closed box—and, we would suggest, duly quarantined—will at length reveal 
the imago forms of the voracious larvag; generally a swarm of tiny gnats *r 
flies, with an occasional sprinkling of small glossy black beetles, or. perhaps 
a beautiful indigo-blue insect half an inch in length of most nervous habit, 
and possessed of a long and very actjve tail. This insect is an example of 
the curious group of rove-beetles—staphylinus—a family of insect scavengers, 
many of whose species depend upon the funfei for subsistence. 
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"Even the large woody growth known as ‘punk’ or touciAvood, so 
frequently seen upon decaying trunks, is not fpared, A huge specimen 
in my keeping was literally reduced to dust hy a single species of beetle. 

“Considering the prevalence of these fungus hosts, it is well in all mushrooms 
to take the precaution of making a vertical section through stem and cap, 
excluding such specimens as are conspicuously monopolized, and not being 
too critical of the rest, for the over-fastidious gourmet will often thus have 
little to show for his morning walk. I h#vc gathered a hundred specimens 
of fungi in one stroll, perhaps not a quarter of which, upon careful scrutiny, 
though fair of exterior would be fit for the table. The fungus hunter far 
excellence has usually been there before us and left his mark—a mere fine 
brown streak or tunnel, perhaps winding through the pulp or stem, where 
his minute fungoid identity is even yet secreted. But we bigger fungus 
eaters gradually learn to accept him—if not too outrageously promiscuous—as 
, a natural part and parcel of our Hachis aux Champignons, or our simple 
mushrooms on toast, even as we wink at the similar lively accessories which 
sophisticate our delectable raisins, prunes, and figs, to say nothing of prime 
old Rochefort ” (pages 33-34). 

E. Faupin, the author of the Work “Les Champignons Comestibles ct Ven£- 
neux, ” gives some valuable hints respecting the confusion of edible and poison¬ 
ous varieties of mushrooms. 1 fe also says that theso-called rules whichare often 
formulated to distinguish the good,mushrooms from the bad are nearly all 
misleading. If they are applicable in a few particular cases they surely are 
not in all, and consequently ought to be judged as of no value. For instance, 
it has been commonly said that the mushrooms whose flesh changes color 
.when exposed are poisonous. This is true for certain kinds but it is not 
true for others. There are, indeed, some mushrooms whose flesh undergoes 
an alteration when it is exposed and which are, nevertheless, of most excellent 
quality. As an example of this, the variety known as “delicious lactaire” 
may bp cited. On the contrary there are other kinds whose flesh remains 
white on exposure and which are decidedly poisonous, as for example Ama¬ 
nita cilrina Pers. It is also said that a mushroom whose stem is surrounded ' 
by a ring is to be considered edibfe. Tnis indication is altogether deceptive. 
Some of the most poisonflus varieties have well formed rings. It is also 
misleading to credit tfie action of the juice of the mushroom in coloring a 
piece of silver. It is said that those mushrooms whose juice blackens silver 
.are poisonous, while those which do qot are harmless. This perhaps is the 
most dangerous of all the rules to go by, as some of the most poisonous varieties 
wcmld be admitted on this test. It is also misleading to suppose, as is com¬ 
monly the case, that mushrooms which pre attacked by insects, larva;, etc., can 
be eaten without danger. Likewise misleading is the general opinion that 
mushrooms whose odor is agreeable or which have no appreciable odor are 
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not poisonous. It is high time to eradicate these misleading notions and to 
let the people know with»certainty that aside from the botanical character 
there does not exist any particular sign nor any particular means of affirming 
that a given mushroom is edible or ]x>isonous. Science alone, therefore, 
has the sole power of teaching to distinguish the poisonous from the non- 
poisonous varieties. For many years attempts have been made to popularize 
the science which will give to the people the desired information, but in spite 
of these efforts the number of ca^es of poisoning docs not seem to diminish, 
and why? The response is evident. It is because the efforts which have 
been made by mycologists have not yet been appreciated by the mass of 
people, and because it has not yet lieen possible to point out to the public 
at large the poisonous s[>ecies. The number of species of poisonous mush¬ 
rooms which are capable of causing death is happily not very great. The 
Amanitas and the Volvarias are almost exclusively the poisonous species. 
Let it be understood, therefore, by the people that there do exist mushrooms 
which are capable of killing. If the people desire to place themselves out 
ot danger let them begin by learning these varieties. Their numlier is very 
limited, as there are only five or six species at most. When they are well 
known it will be very easy to distinguish them and to recognize all others 
as edible. Following is a list of the most prisonous mushrooms known, and 
all that arc likely at any time to produce death*: 

Amanita phalloides Fr. 

“ citrina Pers. 

“ vema Bull. 

“ virosa Fr. 

Volvaria gloiocephala, var. speciosa (Fr.). 

Amanita muxearia (L.) Pers. 

“ pantherina DC. 

Lactarius torminosus (Schaeff.) Fr. 

“ rufus F'r. 

“ zonarius (Bull.) Fr. 

“ pvrogalus (Bull.) Fr. 

Russula emetica F'r. 

“ queletii Fr. 

“ feetens (Pers.) Fr. 

Boletus felieus Bull. 

satanus Lenz. 

“ erythropus Cke. 

“ luridus Schaeff. 

Entoloma lividum Bull. 

The Most Poisonous of Mushrooms .—The most poisonous of the common 
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mushrooms is known as Amanita verna Bull. 'So active is its poison that 
this variety has become known as the “deadly Amanita.” 

Types of Edible Mushrooms. —While it .is quite impossible for a manual 
of this kind to give any directions by which a person, not an expert, may make 
certain distinctions between the edible and poisonous varieties of mushrooms, 
it is thought advisable to give a fair technical illustration of the two classes. 
The common mushroom, Agaric us aimpestris, is shown in the accompanying 
Fig. 61,—three-fourths its natural size. The second specimen from the left 
is young and is in a state of development known as a button. The figure 
at the extreme left is a larger specimen, showing the slightly checked surface 
that sometimes occurs in this species. In fresh specimens the surface is 
white, but various shades of light brown, either checked or plain, are often 
found. The specimen at the right shows the gills on the lower surface of 



Fig. 6i.-*Common Mushroom, Agaricus campestris. Edible. (Thrkk-fourths Natural Size.) 
—(/*'. V\ Covtlle , Circular No. jj, Division of Botany, Department of Agriculture.) 


the cap. These gills in a newly expanded mushroom, fresh from the field, 
are of a’bcafiriful delicate pale pink color, often with a touch of salmon. In 
the older samples the gills turn to a light brown and finally almost to a black 
color. This discoloration is chiefly due to the development of almost innu¬ 
merable spores from which*new plants arc propagated. If the stem of a 
common mushroom be “broken off and the cap be laid gills downward on a 
piece of white paper, the spores will drop off and after a few hours will appear 
as % brown dust. The usual diameter qf full-grown specimens of this variety 
of mushroom is from ii to 3 inches, though many smaller and many larger 
samples are found. 

This variety of mushroom is the principal one which is exposed upon the 
markets of Washington. They are especially abundant in the autumn after 
copious rains often succeeding th^ usual period of drought in thatTegion. 
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October. 'it the banner month* for this variety of mushroom. The mycelium 
from which the autumn mushroom grows is formed in the'spring, and after 
the dry period of summer the littje spheroid granules formed upon the myce¬ 
lium are capable of absorbing the moisture of the warm autumnal rains 
and rapidly expand to#the full-grown mushroom. After all the conditions 
of growth are fulfilled it usually requires only a single night for a button to 
push through the surface of the soil and expand its cap. Mushrooms are 
particularly obnoxious to the ravages of insects, and it is always advisable 
that they should be gathered and eaten immediately after they are formed. 
The insect larvae attack the mature mushroom, travelling up through the 
stem into the oip, and decomposition rapidly follows. 

It is easy to determine whether a mushroom is wormy or not by breaking 



Fig. 62.—Edjbi k Mgshrooms (Azarian arvtnsts Schaeft.).—(F‘. V. Coville) * 


off the stem close to the cap and observing if there arc little holes through 
which the larvae have passed upward into the cap. The common’ muShroom 
occurs most frequently on lawns and in pastures, find especially in neglected 
fields where weeds have been succeeded bv*a scant covering of ^rass. Some¬ 
times during the spring and summer, as well as ip the autumn, the common 
mushroom is found upon the market. These mushrooms usually are pro¬ 
duced upon the garbage dumping grounds bear the city. The garbage 
and refuse from the city furnish the manurial conditions required for a speedy 
development of the mushroom from the mycelium. 

The Horse. Mushroom (Agaricus arvensis Schaeff.).—This variety f of 
mushroom Is also one which grows in great abundance in the neightwrhood 
of Washington arid in other latitudes affording a similar environment. This 
specimen is in many respects like Agaritus campeslris but the surface of 
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black glazed gaper. The fairy ring mushroom is one of the commonest 
species which grows on the lawns in Washington and vicinity. As many 
as twenty of these fairy rings have been fouijd on the grounds of the Depart¬ 
ment of Agriculture in one season. In the earlier days, when superstition 
was more rife than at present, these rings were supposed to mark the places 
of the dances of the fairies. Another fanciful cause assigned for the pro¬ 
duction of the rings was that it was due to the effect of lightning striking the 
ground and burning the grass in a circle^ and thus favoring the growth of 
fungi. Investigations, however, show that the fairy ring is due to a peculiar 
way in which the mycelium is produced, r., beginning at a central point 



■ , 

Fic. 64.—Fairy ffmo Formed by Afarasntins orradrs? an Edible MvswiooM.—(Covt//e,Grc*lar 
• /j, Division 0/ Hot any.) 


and growing t/hiformly in all directions a few inches a year. After a while 
the central portion? being older, begins to die, and thus a small circular band 
is formed which each year increases in size, growing regularly on the outside 
and dying as regularly on the inside. The fairy' rings are not always com- 
pfeft circles,—they are sometimes broken and often are crescent-shaped, 
'phis variety of mushroom is quite permanent, does not tend to decay as 
rapidly as some, and resists better than most varieties the attacks of insects. 
They, however, are very small as compared with the other common varieties. 

Puff-balls .—A typical mushroom^ known as the puff-ball is the variety 
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known, Lycoperdon cyathijorm Bose. The puffball is so plain in its form 
that a description of its appearance is difficult. Usually the outside is colored 
brown and the covering is mor* or less irregularly checked, the white color 
of the interior showing between the darker, elevated areas. When still 
quite young the flesh is solid, of a milk-white color, and apparently quite 
dry. After two or three days it becomes soft, has a yellow tint, and acquires 
a watery and later an amber-colored juice as it continues its development 
through to the later stages. If tlje mushroom remains ungathered, the inte¬ 
rior dries up into a fine brown powder which is projected into the air when 
pressed by the finger. It is often blown away by the wind. When the fun¬ 
gus reaches this stage of decay it is very commonly known as “the devil’s 



FlG. 65.— Pukf-bai.1., Lycoperdon c \ at hi forme, Top Yikw. Edim.k, (Thrrk-fourthb Natural 
SlZh.)—(, Covtllc, Locular /J, Division oj liulany.) 

snuff-box.” Finally the spores a«d other dust-like bodies are blown away, 
and there is left only a dry and leathery framework. In the latter stages 
the puff-ball is not regarded as edible, not because of its bqing poisonous, 
but on account of its dry and leathery consistency. In, the neighborhood 
of Washington puff-balls are found commonly in the autumn on lawns and 
in gardens, and especially on vacant lots where the soil has remained un¬ 
cultivated and been closely grazed ,by cattle. The puff-ball also tend* $p 
grow in a fairy ring form, and in the circular area in which it grows the grass 
is likely to be darker in color, showing the existence of a richer soil. .It is 
only while the interior of the puff-ball Is still solid and white, with something 
like the texture of cheese, thatlt has its highest edible value. 

Cepe ( Boletus edulis Bull.).—This variety of mushroom is one of the most 





FUNGI AS FOODS, 


44® 

highly esteemed, especially in the south of France,. It is large Snd has a 
veiy large, half-pear shaped stem. The flesh of*this variety of mushroom is 
white and quite firm in the young mushroom^ but becomes softer with age and 
assumes on the outside a wine tint. It grows, especially in the late summer 
and through the autumn, wild in the forest. In the extreme south of France 
it sometimes appears as early as April. (“Nouvel Atlas de Champignon,” 
Paul Dumde, page 45.) (“The Mushroom Book,” by Nina L. Marshall, page 
109.) The cap is usually from four to si} inches in diameter and is a gray, 
brownish-red or tawny-brown in color. 



FiO. 66.— Amanita (Full-crown).* (One-half Natural Size.)— (CovilU, Circular /?, Division 

^ Botany .) 

• 

The Fly Amanilfl (Amanito muscaria (L.) Fr.).—This is one of the very pois¬ 
onous varieties of musflrooms. In the illustration the fully matured mush¬ 
room is shown at one-half its natural size. This is the most common poisonous 
flttshroom which grows in the District of Columbia and other nearby localities. 
The point? especially to be noticed are the bulbous enlargement at the base 
qf the stem, breaking into thick scales above, the very broad drooping ring- 
near the top of the stem, and the corky particles loosely attached to the smooth, 
glossy upper surface of the cap. The stem, gills, and the spores are white, 
the corky particles commonly of a‘buff color, but sometimes varying almost 
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to white. * The glossy upper surface of the cap, beneath the corky particles, 
varies from a brilliant red tfc orange-yellow, buff, and even white. Commonly 
in the vicinity of Washington tht coloration is orange in the center, shading 
to yellow toward the margin. Brilliant red ones are rarely seen in this locality, 
but white ones arc not infrequent, especially late in the season. This was the 
variety of mushroom that lately caused the death of a well known man in Wash¬ 
ington. This poisonous variety is one of the largest, handsomest, and most 



Fig. 67.—Fly Amanita Buttons (Amanita muscat #). (Natural Size.) 


dangerous of mushrooms, and is one whose poisonous character has been most 
fully studied. It is abundant in the vicinity of Washington in the fall, growing 
chiefly in the pine woods and, especially, in the localities which have been 
frequented by hogs. The chief active poisonous principle of the fly amanita 
is an alkaloid called muscarine, but qther poisonous substances whose exact 
nature has not yet been discoveted also occur in the plant. 

When this variety of mushroom is reduced to a paste and exposed where 
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it can be eaten by flies the latter are readily poisoned, and hence tile-common 
name of “fly amanita.” ' 

Symptoms of Mushroom Poisoning.— The symptoms of poisoning 
from the fly amanita, as deduced from a number of cases, are varied. In 
some instances they begin only after several hours, but usually in from one- 
half to one or two hours. Vomiting and diarrhea almost always occur, with 
a pronounced flow of saliva, suppression of the urine, and various cerebral 
phenomena, beginning with giddiness, loss of confidence in one’s ability to 
make ordinary movements, and derangement of vision. This is succeeded 
by stupor, cold sweats, and a very marked weakening of the heart’s action. 
In case of rapid recovery the stupor is short and usually marked with mild 
delirium. In fatal cases the stupor continues from one to two or three days, 
and death at last ensues from the gradual weakening and final stoppage of 
the heart’s action. 

Treatment for Poisoning. —The treatment for poisoning by Amanita 
muscaria consists primarily in removing the unabsorbed portion of the Ama¬ 
nita from the alimentary canal and in counteracting the effect of the muscarine 
on the heart. The action of this organ should be fortified at once by the 
subcutaneous injection, by a •physician, of atropin, in doses of from one 
one-hundredth to one-fiftieth of a grain. The strongest emetics, such as 
tartarized antimony or apomorphin, should be used, though in case of pro¬ 
found stupor even these may not produce the desired action. Freshly ignited 
charcoal or two grains of a one percent alkaline solution of permanganate 
of potash may then be administered in order, in the case of the former sub¬ 
stance, to absorb the poison, or in •case of the latter, to decompose it. This 
. should be followed by oils and oleaginous purgatives, and the intestines 
should be cleaned and washed out with an enema of warm water and 
turpentine. 

Experiments on animals poisoned bv the fly amanita and with pure mus- 
carine^how very clearly that when the heart has nearly ceased to beat it may 
be stimulated to strong action almost instantly by the use of atropin. Its 
use as thus demonstrated has been the means of saving numerous lives. We 
have in this alkaloid an almost perfect physiological antidote for muscarine, 
and therefore in,such cases of poisoning its use should be pushed as heroically 
as the symptoms of the case will warrant. 

The presence of phallin in Amanita muscaria is possible and its effects 
, should be looked for in the red color of the blood serum discharged from 
the intestines. (Circular 13, Div. of Botany.) 

Removal of the Poisonous Principle.— In some parts of Europe the 
fly amanita is soaked in vinegar and then is eaten with impunity. Some 
of the colored people in Washington and vicinity are acquainted with this 
method of treatment, and the practice of soaking these fungi in vinegar and 
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then eating them is not unknown, though the majority of colored women 
in the markets who deal in mushrooms look upon this species with unrestrained 
horror. , 

The poisonous variety is denatured as follows: The stem is well scraped, 
and the gills are removed from the cap and the upper surface peeled off. The 
mushrooms prepared in this way are boiled in salt and water and afterward 
steeped in vinegar. They are finally washed in clear water and then cooked 
in the ordinary manner and eaten without any injurious results. It is not 
recommended, however, that a mushroom which contains so much deadly 
poison should be eaten at all, even after a preparation of this kind. Any 
carelessness in the preparation or any failure to carry out the process com¬ 
pletely would result fatally. 

Canned Mushrooms. —The canning of mushrooms is an industry of large 
magnitude, especially in France. The young, ui,expanded mushrooms in the 
form of buttons are those which are usually subjected to the canning process. 
Mushrooms are brought to the factory where they are cleaned and scraped, 
the stem cut to a proper length, thoroughly washed in several washings of 
clean water, and taken to a sulfuring furnace where they are exposed to the 
fumes of burning sulfur for some time. The purpose of this treatment is 
to bleach the mushroom and make it as white as possible. Decayed or 
deformed buttons are not included in the cans ftf highest qualitv. The pre¬ 
pared mushrooms are then placed in cans, usually of tin, and preserved by 
subjecting them to a temj>erature at or afsive boiling water until thoroughly 
sterilized. Mushrooms are also preserved by desiccation. 

Canned Pieces and Stems of Mushrooms. —The imperfect portions, 
the pieces which are cut away, and other fragments of the mushroom, result¬ 
ing from the preparation of the product described above,are treated practically 
in the same manner for sterilizing purposes and arc sold to the trade (fnder 
various names, the most common of which is Champignons d’Hotel. They 
also frequently appear under the name of Champignon Choix and other 
deceptive labels. t 

Adulteration of Mushrooms. —There is no Adulteration practiced of 
fresh mushrooms unless the occasional (fccurrencc of poisonous varieties 
may be so considered. It is evident, however, thayhe introduction of poison¬ 
ous varieties is the result of carelessness or mistake anti not for any purpose. 
Nevertheless a most exacting supervision over (he preparation of fresh mush¬ 
rooms for the market should be required, and any failure to exercise this caje 
may be considered as resulting in adulteration or depreciation of the character 
of the product. , 

In canned mushrooms the presence of sulfurous acid may be regarded as 
an adulterant, and such a substance, trelieved to be inimical to health, is not 
necessary in the preparation of the goods. Jt is quite certain that the public 
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taste would soon adapt itself to an amber- or brdwn-colored product in, canned 
mushrooms and value it as highly as the buttons which are white. Since the sole 
purpose of the useof sulfur is for bleaching, thy end secured scarcely justifies the 
means. It is claimed, naturally, that the useof sulfur is also a safeguard in secur¬ 
ing a better keeping of the product, but such an adjunct for keeping purposes 
is only necessary when the sterilization is not complete. It is to be hoped 
that the day will soon come when mushrooms bleached with sulfurous acid 
shall no longer be found upon our market. The use of other preservatives 
than sulfurous acid has at times been practiced, but it is not believed that there 
are many cans of mushrooms offered ujxm the market which contain any 
chemical preservatives whatever save the sulfurous acid above noted. Since 
the canned mushrooms are valued principally as a condiment, the inclusion of 
imperfect or partially decayed or malformed buttons is extremely unusual. 
The buttons are separated into sizes of approximately the same magnitude, 
so that a can of the product is uniform in size as well as in quality. The 
customer may be reasonably certain that he is getting a gtxrd, young, care¬ 
fully selected product, free from disease and from accidental impurities which 
might render the product unwholesome or unpalatable. 

Truffles.—The truffle has Ixjpn known almost, if not quite as long as the 
mushroom as an edible delicacy. The tise of truffles in France became 
very common during the 14th 1, century, but on account of their high price they 
remained for a long time a luxury and not a general article of commerce. 
It is only within the 19th century, a'fter 1840, that their consumption became 
general. The truffle belongs to the botanical family Tuberaceax 

The propagation of truffles is sjmilar to that of mushrooms, by spores, 
which first give rise to a mycelium which furnishes the nutrients for the tubercle 
during a certain time of its early growth. In the cultivation of the truffle, 
artificially, it is necessary to make use of a forest or some similar artificial 
covering. If trees are planted especially for the development of truffles it 
requires six or eight years growth before the cultivation of truffles is successful. 
The trtiffle grow. 1 , very readily in the shqjle of nut-bearing trees and in the 
shade of the oak. The mycelium does not produce truffles until after several 
years of vegetation. When it ontV begins to fructify and produce the truffle 
it continues tc bear for m?nv years. The truffle, like the mushroom, grows 
rapidly. At first, as has already been stated, it is nourished by the mycelium, 
but when this is exhausted it is nourished by absorbing the nutritious elements 
frgm the soil and air. When it reaches maturity and its spores are well 
"formed the truffle acquires its maximum of aroma and payability. After it 
ha§ reached maturity it can remain a certain time in the soil without being 
changed. However, after a time it is rapidly decomposed and its tissues 
become the seat of various chemical reactions or it is devoured by insects. 
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Cultivation of Truffles. —Ttie truffle may only be grown in the midst of 
very favorable conditions of climate, altitude, mellowness of the soil, moisture, 
and proper shade. The planting of truffle trees serves as a vehicle for the spores 
which are later to give birth to the mycelium which itself produces the truffle. 
The spores of the truffles usually reach the forests in which they are grown 
by natural means without being particularly planted. Sometimes, however, 
the spores are carried directly to the soil where the new crop is to be grown. 

Geographic Distribution. —The truffle, like the mushroom, is spread over 
all parts of the earth. In F.urope it is esjiccially abundant in France and 
Italy. The provinces in France where it grows in greatest abundance are 
Provence, Dauphind, Languedoc, and Perigord. 

Principal Varieties. —The varieties of truffles are not so numerous as 
mushrooms, of which perhaps a thousand different varieties are known, 
but still they are sufficiently numerous. One of those frequently cultivated in 
France is known as trufflesof Perigord (Tuber melanosporum Vittad.). It grows 
best under the shade of a growing walnut or a young oak. The tubers of 
the^e plants, which are the part valuable for food, may weigh from 60 to 500 
grants. Other botanical varieties which are much cultivated are Tuber brumale 
Vittad., Tuber trstivum Mich., Tuber nuignultihi Vittad,, and many others. 

Harvesting 0/ Truffles. —The truffle comes into production from the sixth 
to the tenth year after planting the appropriate forest trees. It is easy to 
determine the year when the harvest should begin, since during the preceding 
year there is found in the soil some hypogtean mushrooms which may be 
considered as precursors of the truffles. Moreover, the soil under the tree 
becomes practically free of all vegetation. .The truffle ri]K-ns from November 
to April, according to its variety. It is important that it should not be har¬ 
vested except at the period of complete maturity. For harvesting purposes 
certain animals arc made use of, such as the dog and hog. These animals 
have a delicate smell in these matters and only bring out of the soil the ripe 
truffles while they leave the others. Man is not able to make this nice dis¬ 
tinction, and harvests all indiscriminately, from which there resfllts great 
financial loss. In the harvesting of truffles the ground should be gone over 
about once in eight days in order that the tubercles may be secured during 
the whole winter at the proper time of maturity. 1\*hen the tryffles arc devel¬ 
oped the soil above them is hilled or cracked, especially after rains. These 
are the places which are selected for the harvesting when it is done by the 
hand of man. # • 

Harvesting by Means 0) Flies .—When the weather is warm and clear there 
is seen above the place where the tubers are lying, a multitude of (lies,—these 
mark the place where the harvest shoyld be made. The best time for this 
kind of a harvest is about nineVclock in the morning. Good results are 
not obtainable from this sign except when the sun rises clear and becomes 
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afterward warm. In order to find the flies the husbandman stoops down 
near the surface of the soil and looks horizontal^ over it. The colonies of 
flies are thus easily distinguished, and below' each one of these colonies the 
truffles are found. This is also an ineffective method because only the over- 
ripened tubercles attract the flies while those in their very prime are not thus 
marked. 

Harvesting with Hogs .—The utilization of hogs for harvesting purposes 
is by far the best and most economical piethod. It is employed especially 
in Ptfrigord and Midi. The harvesting can be either in the morning or after¬ 
noon. The hogs which arc used for harvesting should be previously well 
fed in order to prevent them from eating the truffles which they dig out 
of the ground. Each animal is led with a rope. As soon as the hog 
gets the scent of truffles it pounces upon them and rapidly uncovers them 
with its snout. When the weather is favorable a hog can easily smell 
a truffle at a distance of 150 feet. As soon as the animal has brought the 
truffle to the surface instead of allowing him to eat it he should be recompensed 
by giving him some suitable food such as maize. If this little attention is ne¬ 
glected the animal soon becomes discouraged and refuses to work any longer. 
Before leaving the spot the hog assures himself that no other truffles are con¬ 
tained in that neighborhood. When the hog becomes very tired he walks very 
slowly and with his mouth open. It is then necessary to give him a period 
of rest before continuing the harvest. If the search for truffles does not 
bring good results the animal becomes morose, indolent, and refuses to obey. 
Sometimes when the hog is hungry and wants to eat the truffles it is necessary 
to give him a smart blow on the snout with a stick. A special race of hogs 
, is used in this harvesting whose parents have also possessed the skill, and thus 
it becomes hereditary. A good hog is able to engage in the harvesting from 
the age of two to 25 tears but they do their !>estwork at three or four years. 
A single animal may be able to harvest from six to 40 pounds of truffles 
per day, according to their abundance in the soil. This class of hogs have 
a very higVvalue, and arc often sold in the south of France for this sole pur¬ 
pose at from $30.00 to $70.00 j>er head. 

Harvesting with the Dog. —’i'he dog is also employed in regions where 
truffles are produced, and especially in those regions where the yield is not 
so great and where tfie area to be gone over is very large. The dog is used 
especially in the Dauphin^, thampagne, Bourgogne, Provence, and Langue- 
, doc, and also in the neighborhood of Paris. These dogs are trained, as in 
the case of hogs, especially for this purpose and should be rewarded when 
a •find is made, in the same manner as the hog. This recognition of their 
services should never be forgotten if .animals of the greatest skill are to be 
secured. The dog, as is the case with the hdg, locates the truffles by the scent 
and digs with his four paws until the truffles are laid bare,—the husbandman 



TRUFFLES. 


453 


then draw* them out of the soil with long forceps. The hog is preferable 
to the dog because it does the whole harvesting itself, whereas in the case of 
the dog the husbandman must finish the operation. 

The yield of the truffle farm is naturally extremely valuable, varying with 
the relative abundance of growth and character of the soil itself. Some¬ 
times the yield drops as low as five pounds per acre and sometimes rises as 
high as 70 pounds per acre. The average price of truffles is $2.00 per 
pound. The largest yield is found in the truffle farms from the tenth to the 
twentieth year. 

Properties 0) Truffles .—It is difficult to describe the pro])erties of truffles. 
They are, when prepared for the table, black, rather firm in flesh, and have 
a distinct and most agreeable odor and taste. A good truffle is extremely 
firm and resists the ordinary pressure of the finger. If it is soft it shows 
that it is lacking in its best characteristic. 

The size of the truffle has a marked influence upon its value because the 
small truffle loses a large part of its weight in the preparation for eating. 
Truffles of good size are those which weigh from 40 to 50 grams, those of 
first choice weighing from 60 to roo grams. After the truffle passes 100 
grams in weight the increased weight does not proportionately increase the 
value. The truffles which come from light soil are considered su|>crior to 
those which come from rich soil. If the soil contains a large quantity of iron 
the truffles are usually of finer quality. All truffles arc not black, though the 
best ones, like those of IVrigord, are black. Others arc gray or brown. 

Adullerulioti 0j Truffles— Commerce in truffles is the subject of considerable 
fraud on account of the very high price of the genuine article. The princi¬ 
pal adulterations are the mixture of the inferior or imperfect varieties with 
the choicest or best varieties. This adulteration is easily discovered by 
making a careful examination of the tubercles individually. Another Fraud 
which is very much practiced is the introduction of soil into the cracks or 
crevices in order to increase their weight. This adulteration, of course, is 
easily discoverer! by anyone who prepares the truffles for the table.* Another 
form of adulteration is the mingling with the ri|>c truffle of those which have 
not reached maturity. The unripe tuberefes have very little flavor or taste 
and are thus easily distinguished from those which are. mature. Also 
practiced is the pressing together with some kind of a’ glue of a number of 
smaller truffles in order to form a large mass, as if it were an entire truffle, 
and thus securing a larger price. This jjs also a fraud easily discovered. Still 
another form of sophistication is the production of artificial truffles made 
from potatoes and especially those which are partially spoiled which are 
colored in imitation of the truffle itself Only those who are ignorant of the 
texture of the truffle can be deceived by this gross imitation. Another form 
of adulteration is the sale of the truffle earning from regions less esteemed 
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for their products for those of other more esteemed regions as fdr 'instance, 
the sale of truffles from Sarladais or from Domfne for those of Pdrigord. 

Preservation oj the Truffle During Transit .—For the purpose of keeping 
truffles in good condition during transit they may be placed in moss, fine 
sand, or powdered chalk. They can be kept in this way for a few days 
during transit, but should not be long preserved in this manner. Truffles 
may also be preserved indefinitely by sterilization. It is necessary to do 
this whenever they arc to be sent over lovg distances or kept for a long time. 
The methods of sterilizing are not different from those described for ordinary 
vegetables. Truffles are also preserved by desiccation, but in this case they 
lose something of their odor and taste and are not so highly esteemed. Finally 
the truffles are sometimes preserved by cooking them and preserving them, 
in wine or olive oil. (Raymond Brunet, "Manuel Pratique de la Culture 
des Champignons ct de la Truffc.”) 

Food Value of Fungi.—While the mushroom and the truffle are the prin¬ 
cipal fungi used as food they are by no means the only kinds. Their value, 
as has already been indicated, is rather condimcntal than nutritive. Those, 
however, who have eaten fresh or well preserved mushrooms or truffles, 
cooked in the best style of thfc culinary art, are fully acquainted with their 
value. The fear of poisoning docs much to restrict the use of the wild mush¬ 
rooms. The fields and forests are full of many varieties of these fungi, espe¬ 
cially in the autumn. Very few o/ the varieties are poisonous, but the con¬ 
servative gourmand hesitates to consume the fruits of his own activity as a 
collector. In the hills of the Blue Ridge Mountains near Harper’s Ferry I 
have seen large areas of the forest almost covered with these growths in August 
, and September, but the courage leading to their consumption was wanting. 

In order to guard against any danger in the consumption of fungi of this 
kinrt it is highly desirable that some more certain index of innocence be avail¬ 
able than mere appearance, experiments might be made to see whether the 
extract of the sample would poison tlies when fed mixed with some sweet sub¬ 
stance which would encourage consunqrtion. Even a small chicken or other 
small domesticated animal could be fed a considerable quantity of the sample 
and the result awaited. Such precautions would largely or entirely prevent 
the very serious consequences of ingesting poisonous varieties. If such pre¬ 
cautions are not used the quantity of a mushroom of unknown character con¬ 
sumed should be limited to a very small amount. This would avoid the danger 
i of a fatal result. The best of all precautions, however, in the presence of 
strange varieties of mushrooms, is complete abstention. 

•It is quite dangerous for the unskilled to be guided by the pictures or de¬ 
scriptions of the toxic fungi. In this oase, however, nature has provided very 
many innocent varieties for each one that is poisonous. The probability of 
immunity, however, is not a licenSe to promiscuous consumption. 



PART IX. 

SUGAR, SIRUP, CONFECTIONERY, 
AND HONEY. 


SUGAR. 

T*c tenn “sugar” is applied by common consent to the pure sugar com¬ 
mercially p«apared from the sugar cane and the sugar beet. These two 
kinds of sugar are sometimes designated by their own name, as, for instance, 
the purchaser will ask for cane sugar or beet sugar. When no other name 
appears the term sugar is applied as above. 

In Europe the principal sugar used is that derived from the sugar beet. 
In the Unite.! States the principal sugar is that derived from the sugar cane. 
Notable quantities of sugar are also found in commerce derived from the 
maple tree, a small quantity from sorghum, and In Asia a considerable quantity 
is made from the palm. 

Chemically, sugar belongs to the class of bodies known as sucrose or sac¬ 
charose and is a compound in a pure state consisting solely of carbon, oxygen, 
and hydrogen, typical of that class of food* of which starch is the most impor¬ 
tant member, known as carbohydrates. The elements mentioned are com¬ 
bined in sugar in the proportion of 12 parts of carbon, 22 of hydrogen,’ 
and 11 of oxygen. • 

The quantity of sugar consumed by the people of the United States is 
very large. Excluding molasses, honey, and sirups the quantity consumed 
in the United States in the year ending December 31,1005, was 2,6*; 2,^16 tons. 
There should be added to this the total quantity dl sugar found in the articles 
of diet which arc so common in this country in the form of honjy, sirups, and 
molasses. . 

Origin of Sugar.—In the earliest times practically the only sugar which 
was used by man was that stored by the bfes, namely, honey. The sugar 
cane is indigenous to Asia and was not known as a source of sugar in Eurppe 
until the 13th or 14th century, when it was brought by Eastern merchants to 
Europe. The discovery of America and the introduction of sugar cane,into 
the islands adjacent thereto opened up a new field for the culture of that 
plant and laid the foundation’of the great industry which followed. It wa* 
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not, however, until ioo years ago that tfie sugar cane industry assumed any¬ 
thing like the proportions which indicated its subsequent growth. About 
1747 sugar cane was introduced into Louisiaea and soon thereafter, about 1790, 
became one of the most important crops of that state. Until the beginning 
of the Civil War Louisiana produced a large proportion of the cane sugar 
consumed in the United States. During the Civil War the industry was 
almost totally destroyed, but since then it has grown until it has assumed 
greater proportions than ever before but constantly diminishing proportions 
in relation to the total supply. Louisiana is somewhat too far north for the 
most economic production of sugarcane, since it is subject to injury by frosts. 
Sugar cane is a plant which is very sensitive to cold weather and is usually 
killed by a hard frost. For this reason its greatest development has occurred 
in tropical countries, especially in Cuba, the Hawaiian Islands, and in other 
similar localities. At the present time by far the largest part of the sugar 
made from sugar cane in the world is produced in Cuba and the Hawaiian 
Islands,—the Cuban crop amounting, in round numbers, to 1,200,000 tons 
and the Hawaiian to about 400,000 tons. 

Beet Sugar. —The fact that Ireet sugar is contained in the common garden 
beet was first discovered by it Herman chemist, Margraff, in 1747. This 
important discovery remained dormant for nearly half a century when one 
of Margraff’s pupils, the son oY a French refugee from Prussia, named Achard, 
resumed the researches which had.been started by Margraff and obtained 
results which were then regarded as of an astonishing character. Achard’s 
statements were the subject of doubt and of ridicule and even his French 
co-laborers, members of the academy, doubted the accuracy of his work, 
.while thinking it of sufficient interest to look into further. A commission 
consisting of some of the most important members of the Academy of Science, 
imonjj them Chaptal and Vauquelin, investigated the matter and announced 
that the attempt to make sugar was unsuccessful but thought perhaps the 
maple tree might be grown in France. Nevertheless the commission modified 
the mefhods of Achard and obtained better results. This was the beginning 
of that long series of investigations which has resulted in the establishment 
of a beet sug^r industry, making in round numbers six million tons of sugar 
per year, a quality considerable greater than that produced from the sugar 
cane. The name of Chaptal has been mentioned as belonging to the com¬ 
mission which was appointed to study Achard’s process because it was through 
th$ influence of Chaptal, who had thqn become a Count, that the Emperor 
Napoleon, on January rs, 1811, issued his decree establishing the beet sugar 
industry as a national industry of France and granting a subvention thereto. 
This decree ordered that one hundred thousand hectares should be planted 
in beets in France. Both the taxes and the octroi were withdrawn upon all 
sugar produced from beets for a period of four years. There were also to 
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be established, according to*the decree, four central beet sugar factories, 
and it was ordered that theerop of sugar beets in 181 a and 1813 should reach 
two million kilograms of raw sugar. The disastrous Russian campaign 
and the subsequent fall of the Napoleonic dynasty interrupted but did not 
destroy the industry. 

The establishment of an industry by imperial decree is perhaps a novel 
method of procedure and gave rise at that time to a caricature in which the 
Emperor Napoleon and the young King of Rome figured as the most important 
characters. The Emperor was represented as seated in the nursery with a 
cup of coffee before him into which he was squeezing the juice of a beet. 
Near him was seated the young King of Rome voraciously sucking a beet 
root while the nurse standing near and steadfastly observing the process is 
saying to the youthful monarch—" Suck, dear, suck, your father says it’s 
sugar.” 

By reason of the embargo laid on commerce by England the cane sugar 
coming from tropical islands had been kept out of the continent, so in order 
to supply the deficiency the Emperor Napoleon issued the decree mentioned. 
Due to this impetus the industry grew rapidly in France even after the fall 
of the empire and in the course of 20 years had assumed proportions of com¬ 
mercial importance. About this period German scientists became interested 
in the matter and by studies directed to the improvement of the sugar in the 
beet and methods of manufacture laid the foundation of a great industry in 
Germany which has outclassed the similar industries of all other countries. 

The production of Ijeet sugar in the United States was only a few thousand 
pounds in 1879 and during that and succeeding years a number of factories 
were built. All of these, however, were unsuccessful except one which was 
located in Alvarado, California, and which has been continuously 0|>eratcd 
ever since. In 1884 the U. S. Department of Agriculture undertoolf anew 
the investigation of the conditions which were favorable to the sugar l>eet 
industry and as a result of these investigations a new start was made on a 
more substantial basis. The indi«try has since then grown extensively in 
importance until at the present time more sugar is made from the sugar beet 
in this country than from the sugar cane.* In order that an adequate idea of 
the magnitude of the sugar industry of the worlcbmay be gjtincd a statistical 
table is submitted on page 471, showing the production of sugar in the world 
during the year 1909. * 

The first important report on the beet sugar industry in the United States 
was made by McMurtrie as a special report No. 28 on the culture of the 
sugar beet, issued in 1880 by the Department of Agriculture. It is tjiere 
recounted that two Philadelphians, a^ early as 1880, became interested in the 
beet sugar industry which waS then in its infancy in Europe. Eight years 
later David L. Child undertook in a small way the production of beet sugar 
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in Northampton, Mass., and issued a small Work on the subject,. entitled 
“The Culture of the Beet and the Manufacture cl Beet Sugar.” He reports 
that he had grown beets that would yield 6. percent of sugar which cost not 
more than xi cents a pound. He made in all about one thousand, three 
.hundred pounds of sugar. 

The first factory of any considerable size in the United States was erected 
in 1863 at Chatsworth, Ill., but this proved to be a financial failure. A beet 
sugar factory was erected in the Sacramento Valley, California, in 1869, and 
after various vicissitudes a permanent factory was established at Alvarado, 
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as has already been mentioned. In 1874 as much as 1,500,000 pounds of 
beet sugar were, made in .California. In 1870 and 1871 New Jersey and 
Massachusetts enacted legislation exempting from taxation for a period of 
10 years all property devoted to the production of beet sugar. Factories were 
established in Massachusetts and in Delaware later on, but these all suffered 
financial, reverses. It was not until the latter part of the 8o’s that the beet 
sugar industry in the United States was placed upon a paying basis, and 
even since that date many ventures in the manufacture of beet sugar have 
resulted in financial loss and in the abandonment of the factories. 

Conditions of Cultivation—Tip sugar beet in the United States does not 
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produce its maximum content of sugar in areas' where the mean temperature 
for the three months of June, July, and Auguste rises above 70 degrees F. 
The southern limit of this area is an irregular, waving line, as indicated in the 
accompanying map (Fig. 69). There are, of course, localities where high- 
grade beets can be produced south of this line, but in point of fact nearly 
every successful beet sugar enterprise has been located within the field indi¬ 
cated. There is really no limit to the northern edge of this belt except that 
of short seasons, incident to late frosts of spring and early frosts of autumn. 
To successfully compete in the sugar markets of the world the sugar beet 
should enter the factory with an average percentage of sugar of not less than 
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ia. Very much richer beets are often produced and in some of the irrigated 
areas of the vnest, where the climate is remarkably dry, an average percentage 
of 16 and 18 even has bedh obtained. In the whole beet sugar crop of the 
United States the average percentage of sugar in the beet is probably not far 
from 13 or 14. In this respect it is seen that the beet is richer in sugar than 
Jho average sugar cane of Louisiana,,which does not contain over 11 or ia 
percent ofc sugar. 

Wield per Acre .—The average yield per acre of sugar beets in the United 
States is unfortunately very low, due chiefly to ! gnorance of the proper method 
of culture. The sugar beet is more of a garden than a field crop and requires 
special cultivation and fertilization 1 . The average yield in the United States 


BEET SUGAR. 


46* 

has probably not exceeded eight tons per acre, while the average yield in 
Europe’ is twelve or thirteeratons per acre. In this respect the Louisiana sugar 
cane has a marked advantage, tl\p average crop being over twenty tons, while 
thirty and even forty tons_ are often obtained. As soon as our farmers learn 
the principles of culture it is certain that the average yield in the United 
States will be as great as that in Europe. A typical field of beets ready for 
the harvest is shown in Fig. 70. 

Manufacture .—The manufacture of beet sugar is both a simple and a 
complicated operation. The simplicity of it consists in the fact that it is 
only necessary to extract the saccharine juices of the beet, properly clarify 
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them, and reduce them by evaporation to a point* where the sugar will crys¬ 
tallize. In reality the operation of successful manufacture requires elaborate 
and costly machinery and a high degree of technical skill., A brief outline 
of the method will be sufficient for the purpose of this? manual. 

The beets, after harvesting, have the tops cut off with a small quantity of 
the adhering material of the neck of t(je beet, which contains large quantifies 
of salts and is not suitable to enter the factory. In Fig. 71 is shoyrn a view 
of a beet field after the harvest. The beets are then thoroughly washed 
and passed through a slicing machine in which they are cut up into thin 
slices or ribbons. They then’enter a series of tanks, known as a diffusion 
battery, in which they are thoroughly treated with hot water, by means of 
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which practically all of the sugar which thiy contain is extra 4ted. Th< 
saccharine product obtained, known as the diffusion juice, is treated with a 
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large excess of lime, heated, and carbonic acid derived from a lime kiln blown 
through it until the lime is all converted into a carbonate carrying down with 
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it the impujities of the juices. <The diffusion juice as it comes from the diffu¬ 
sion battery is usually almost as black as ink. After carbonatation, as the 
process above is called, it is of a clear, light amber tint. To separate the 
liquid from the solid matter the whole is passed through a filter press from 
which the juice emerges bright and clear and the carbonate of lime with its 
adhering impurities remains in the filter press as hard cakes. This process 
is repeated in order to secure as great a purity as |x>ssible in the juice. 

Evaporation .—The purified juice is conducted into multiple-effect vacuum 
pans, Fig. 73, from which the air is partially exhausted by a pump, the vacuum 
thus rising in the scries. There are usually three or four of these [ntns joined to¬ 



gether,—the first one having the least air exhausted from it and the hist one the 
most, that is, having the highest vacuum. The va]x>r which ariAs from the 
first pan is conducted through the copper coils to Ihc second and serves its 
the heating agent while the vapor from the secondfian passes through the copper 
coils to the third and so on to the fourth. Thus the steam used for evaporating 
is turned only on the first pan and by this means a great economy in the ush • 
of fuel is secured. In this way the juice is evaporated to a sirup. This 
is usually somewhat colored and if white sugar is made it is bleached By 
passing through bone-black or Joy tht? application of sulfur fumes. When 
sulfur is used it is often applied first to the unevaporated juice as well as to the 
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Final Crystallisation.—The sirup is now reddy for the final profc^s, which 
takes place in what is known as the vacuum strike pan, Fig. 74.' A con¬ 
siderable quantity of sirup is introduced so, as to cover the lower coils of this 
pan and, after the vacuum is established by a pump, evaporated to the crys¬ 
tallizing point. An additional quantity of cold sirup is then drawn into the pan, 
chilling the mass and thus producing incipient crystallization in the form of ex¬ 
tremely minute crystals. The evaporation is now continued with the addition 
of sirup from time to time, by which process the sugar crystals begin to grow. 
In the course of a few hours the pan is full of crystals of the size desired. 
Purification oj the Sugar. —The vacuum is broken and the crystallized 
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mass of sugar drawn into a mixing apparatus whereby all lumps are broken up 
and a uniform magma secured, Thie is done while the mass is still warm. 
lAcre it allowed to cool it would be extremely difficult to break it up. The 
warm mixture is then (Kissed into tht? centrifugal machine, by means of which 
the molasses is separated from the crystals and these remain as white pure 
crystals in the pan. The whole process of separating the juice from the 
massecuite, as the mass is called, occupies only a few minutes. Thus the 
sugar is often centrifugalled and in the barrels before it is cold from the 
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The aJWve is merely the outline of a method which requires complicated 
apparatus, often of extensive proportions, and which could not be described in 
detail except in a technical work. It gives the reader, however, an idea of 
how the beet sugar which he eats is made. Often white sugar is not made 
at the sugar factory', in which case the bleaching with lame-black, etc., is omitted 
and a brown sugar is produced which afterward goes to the refinery. 



Fig. 75.-S1r.Afl Cam- Fihi.n Rfadvpob Habvbst -(Photfcraphrd flr //. /(' It'itry.) 
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Grouih 0j Sill’d/ Cane .—The growth of sugSr cane is confined to tropical 
and subtropical regions. In the United States this crop is grown chiefly ip 
Louisiana and Texas. Its cultivation does not extend northward. beyond 
the center of Georgia. Typical scenes in sugar cane fields are shown jn 
Figs. 75 and 76. 

Manufacture of Cane Sugar.—In the manufacture of sugar from the 
sugar cane the first process, naturally, after the harvest, is the expression of the 
31 
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juice from the cane. At the time of harvesting the canes are topped, in such 
a way as to cut off the green portion of the upper part of the stalk and the 
leaves also are removed. , 

There are two methods of extracting the juice from the cane, one similar 
to that described for the sugar beet but used very little. Only one or two 
factories in the United States use this method of extraction. The most 
common method of extraction is by passing the canes through heavy mills. 



Fig. 76.— Cank Fikld y arti y Harvrstfd.— (Photographed by H. li\ Wiley.) 


These mills are made of gre^it strength so as to bear an jmmense pressure 
, without breaking. The largest mills have a capacity of grinding from 500 
to 1000, tons of cane a day. Many of them grind only from aoo to 
500 tons per day. The mills are nearly always placed in series, that is, the 
cane is subjected to a double pressure.. The first mill is uniformly composed 
of three rollers of the same size and set so that the first and second are not 
quite so close together as the seoond and third. The second mill also often 
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consists of.'three rollers the saVae as the first mill, but sometimes only two. 
Occasionally a third mill is* used. It is customary to sprinkle die crushed 
cane as it comes from the first mill,with water before it enters the second mill, 
thus securing a greater degree of extraction. The residue from the mill is 
called bagasse and is commonly carried directly to the furnace and used as 
fuel, furnishing steam, to evaporate the juice and drive the mill. The mills 
extract from 75 to 80 percent of the weight of cane in juice. The sugar 
cane contains about 88 [icrcent of its weight of sugar juice. It is seen, 
therefore, that a considerable portion of the sugar remains in the bagasse. 
Bv the process of diffusion a larger projmrtion of the sugar is extracted than 
by milling, but the resulting juices are very much diluted and require a greater 
combustion of fuel for eva|x>ration. 

Clarifying Ike June .—The juice as expressed from the cane is a dirty- 
looking mass and requires to be clarified before it is concentrated. It is a 
very common practice to subject the fresh juiie to the fumes of burning 
sulfur. In all cases the first step in the clarifying is the addition of lime 
to neutralize the natural acidity of the juice and facilitate the coagulation 
of the dissolved matter. The limed juice is next subjected to heating and 
as the boiling point approaches a separation of the suspended and coagulated 
matter takes place, the light coming to the top and the heavy falling to the 
bottom. The common method of separating these bodies is bv skimming 
the top coagulum and settling the bottom portion and drawing off the clear 
juice therefrom. In addition to this to get a more complete separation the 
heated juice may be run through a filter press. 

The clarification of sugar cane juice, as js seen, is much more simple than 
that of beet juice. The method employed for the clarification of beet juice 
is sometimes used for cane juice but not very frequently. 

Evaporation of Clarified Juice .—After the clarification is completed*the 
further treatment of the juice is exactly the same as that for the sugar beet. 

Manufacture of Maple Sugar.—'J'lic maple trees in the United States 
grow in the New England states, especially in Vermont, and in JVew York, 
Ohio, and Indiana. -Very little sugar is made in flthcr states. The season 
of manufacture is at the beginning of spritig, when the sap first begins to 
run and before the buds of the new leaves have developed very extensivclv. 
The season lasts from four to six weeks. In New Hhgland it begins the 
latter part of March and in Ohio and Indiana ?n February. The trees are 
bored and a tubular spile driven into the wood through which the sap escape^ 
into the bucket or other receptacle. Figs. 77, 78, and 79 are tvpicaj scenes 
in a small maple orchard during the season, showing tapping of the tre^s 
and collection and boiling of the sap. The sap of the-maple tree is extremely 
clear and requires but little clarifying. It is usually evaporated in open 
kettles or pans, the vacuum process not being employed. The crystallization 
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takes pfaie at the final moment of evaporation and usually the whole mass 
is sold as sugar, forming whUt is known in the Gine sugar industry as concrete. 
Maple sugar Is never refined, sihce in the process of refining the peculiar 
flavor and odor which give it its chief value would disap|>ear. The quantity 
of maple sugar made in the United States is almost negligible from a com¬ 
mercial point of view, amounting annually to only aUntt 10,000 tons. Perhaps 
a greater quantity of maple sip is used in the form of sirup than of sugar. 

Refining of Sugar.—All kinds of raw sugar hut maple are refined 
before entering commerce. The public taste has demanded a pure white 
sugir and in so far as beet sugar is tomorned the refining process is a necessity, 
inasmuch as raw beet sugar has a very disagreeable soapy taste and odor 



which render it unfit for consumption. (#11 the other hand raw cane sugir 
is aromatic, fragrant, and delicious to a far greater degree in tile raw state 
than when it is refined, since after the refining process<t is ififficult to distin¬ 
guish the product of the beet juice from that ok the sugar cane. 

Process oj Refitting .—The manipulation attending the refining of sugar 
is a somewhat simple one, but experienfe has shown that it can only lie done 
economically in very' large establishments, many of which cost millions 
of dollars. The attempt to refine sugar on a small scale makes the product 
too expensive to compete commercially with the product of the large refinery. 
The raw sugar is first mixed with water anjl melted and reduced to the con¬ 
dition of a sirup. In this state it is treated with lime and clarified as has 
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been described (or sugar cane juice. Sometimes at this stage it is also treated 
with sulfur fumes, hut not usually. After < larifyiSg the juice is filtered through 
(tags or filter presses so as to free it front all suspended matter. In order 
to decolorize it it is then passed through large cylinders filled with bone-black 
from which it emerges quite or almost water-white. When the bone-black 
loses its decolorizing projjerties it is removed from the cylinder and rebumed 
in closed retorts, by which process it regains its power to decolorize the 
sugar solution. The decolorized juiies*.ire next taken into vacuum strike 
pans, as has already been close ribed in the manufacture of sugar, only of a 
much larger size. In these pans they are evaporated and crystallized and the 
sugar separated in centrifugals as dNcrihed above. After the sugar comes 
from the centrifugal it is placed in a granulating apparatus, a large revolving 
drum supplied with.it steam jacket from which it emerges dry. Granulated 
sugar is almost chemically pure, often containing gq.g percent of pure sugar. 
The molasses from the centrifugal is diluted, passed through bone-black, and 
reboiled and a new lot of sugar obtained. Finally w hen the product becomes 
so low in sugar as not to yield a while protlut t lower grades of brown sugar are 
made, which are usually sold without drying and contain considerable quan¬ 
tities of moisture and some molasses. The final molasses which no longer 
crystallizes is sold usually for mixing with glucose to make table sirup. It 
contains so much mineral matter in solution as to be hardly suitable for 
food purposes. . 

I,oaf sugar, rut loaf, etc., are forms of pure sugar which arc pressed or efit 
in the forms in which they appear on the market and then dried instead 
of being dried in a granulated state as described. Powdered sugar is dry 
, refined sugar reduced to a fine powder. 

In the refining of sugar it is quite customary to wash the crystals in the 
centrifugal with ultramarine blue suspended in water. This is done in 
order to form with the blue water and the yellow tint, which sometimes accom¬ 
panies; the crystals, a perfectly white '•appear,nice, on the optical principle 
which show* that when ji blue and a Tcllow tint tire mixed a white color 
results. This process is not required for the first-class product coming from 
the first crystallization and very often dealers require sugar for special purposes 
which has not licen so tretfted. It would be advisable if all consumers should 
demand a sugar of the samt^ character. 

While the refining of sugar can probably never be abolished it should not 
a be forgotten that the very finest sug.it, from a palatable point of view, is that 
made from the maple or sugar cane without refining in which the crystals 
return their natural yellow color. If consumers understood thoroughly the 
value of a sugar of this kind they would demand it instead of the dead white 
product which is now in vogue. 

As has been stated a raw sugar of this kind could not be used if made 
from beets. 
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SugU'Cropi of the Wflrld.— These figures include local consumption 
of home production wherever known and are taken from Willett and Gray’s 
estimates of the world’s sugar crpps, being stated in tons of 2,240 pounds: 


Country. 


inoo-io. 


NOR! It AMI Hlt A 


Unite*! Slates 

Contiguous — 

7( >MS 

7 ans 

Tons, 

"Ians 

Tons 

Louisiana 

3>'* 752 

2 to. non 

440 .IKK) 

3\S.‘*« 


lexas . . 

17,000 


12,000 

15,000 

10,000 

Noncontiguous - 

Hawaii . . . 

3*4,225 

>»2,S-| 

465 2S8 

477,8t7 ! 

4 (*0.000 

Porto Ruo 

.*1 

Jin om 

200 ono 

24 s.'An* 

7So,tR«) 

ToIjI I'nlted Stales 

•m ■*': 

V|A .V7I 

1,017 2bS 

1 ,'*>2.817 

1.105,000 

C uba 

1,178 7i«t 

1 427 l*7,t , 

«j6i <)SS , 

1.51 4 ,5 V| 2 

1,71*1 ,ot» 

Mexico, Genital Amenta, W esi Indies 

4 *5 s 

114 sno 

3<>X 1 !hj . 

4i>J,of'l 

4*>7 ,000 

Total . . . 

2.SA1.1U 

2 ,(»Sh (141 

2.477 128 

4oos,4(«> 

3.272.000 

South Amenta 


'•2S.7-7 

54*> 5l8 

(*44 f’55 

<*H# ,1X10 

Kill ope 

''pain ... 

15.722 

It. 4«n 

n,oi>> 

2o.oon i 

l*»,(V« 

Asia . ... 

2 m2'i 2i*I 

3 1ft 7'U 

4 471 >2: 1 

4.tM.f'*S 

4,2fio,<*Xl 

Afina. 

n 7 •/>; 

326.825 

284 ,**70 

418 >y \7 ; 

405 «W> 

Occjnii a . . *. . 1 

2V>.c» v » 

2414,<vv> 

7S0.715 

741 ,'*iH 

*17,328 

(•rami total. < an* sugai . 

*> 7ti.sn 

^ 7,4s2 S4*' 

fi mri, ?f»s 

7 fi.'fi K(jn 

7.844.3»8 

Hi it Si c.ak : 

NOK fll AMI ait. A. 

ftulttl States 

27), tot 

• 451 7</> 

413,054 , 

i 

380,254 ' 

457 8*2 

(. anada 

n.4»o 

11.367 

7,'M3 

6.‘K'4 * 

8 Hoi 

Total. 

J f> 8l7 

414 164 

421,8o? 

4S7 218 


H ROUK 

Austria-Hungary 

I VX “''Q 


1.424 />57 , 

J.VtHono 

• 

1 ,**10,000 

Belgium 

328.7:0 

2*2 >14 • 

242,452 

25S 1 (R>| , 

?v> »w 

France . . 

I ,.>0,684 

7VMX4 

727712 

807.000 

HlA.OtX) 

Gennanv 

2,4 14- isn 

2 234, I7<) • 

2 120 .507 

2,080,000 

2,040,000 

Netherlands . . 

207 |K., 

181,417 , 

175.184 

214.000 

# 200,000 

Russia 

#>.w> 

1,440.1 40 

1,410.000 

1 .^>5,000 

I ,1 50,(XX7 

Other count lies 

4 •'« 25s 

467,244 • 

4(17.772 . 

5"0 OOO 

460,000 

Total . . . 

O'lV-at 

#0,710,808 

6,567.274 

*5,517,000 

f1.lK5.rx10 

Grand total, beet sugar 

7 223.IS5 

7.154 071 , 

hoHl 171 

6, A <4 2)8 

6,651,364 

Grand total, cane and beet sugar 

14.464.088 

14 506 Mi 

14.y<>o 5 40 * 

14,541.108 ! 

14.49,5.692 



• 





Adulteration of Sugar.— In thj United States there are few adultera¬ 
tions of sugar practiced. The product hits grown so cheap not pnly in die 
United States but all over the world that such practices are no longer (cmu- 
nerative, and whenever adulteration ceases to pay it requires no law to prevent 
it. White sugars have been adulterated from time to time by the admixture 
»f white earth or terra alba (either ground silicate, ground gypsum, or ground^ 
chalk). I have never found any sophistication of this kind in an American ' 
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white sugar. White flour has also been addJd to sugar as an adulterant, 
but that form of adulteration is not known in this country. The only adul¬ 
teration which is found in American sugar, ip so far as I know, is that incident 
to the process of manufacture which I have descrilied. When sulfur is used 
in sulfuring the juice before clarifying a trace of sulfurous acid may still 
adhere to the finished product. When bluing is used the particles of ultra- 
marine blue attach themselves to the sugar crystuis and become an adulteration. 
I have seen sugar so blued that on solution,the water would turn blue. Sugar 
granules arc also sometimes washed with salts of tin, a very poisonous com¬ 
pound, and a trace of these salts may still adhere to the crystals. Sugar 
has also lieen mixed with dextrose made from starch, in other words, from 
starch sugar, or as it is ordinarily called, anhydrous grape sugar. This is a 
form of adulteration which has lieen little practiced on account of the diffi¬ 
culty of getting a dr£ stanh sugar in commercial quantities. Recent im¬ 
provements in the manufacture of dextrose have made it very probable that 
this form of adulteration may be more frequent in the future. As a food 
product pure dextrose is probably its valuable as sugar, but if it can be made 
chea|ier it would liccomc a fraudulent adulteration or if added in any way 
without notiec its addition is fraudulent and constitutes an adulteration. There 
Is little, however, to fear from this form of adulteration as long as the price 
of sugar docs not go much alfhvc 5 cents per jsiund. 

Sugar as a Food. —The food value of sugar is well defined. It furnishes 
next to oil and fat the most complete food for heat and energy that can be 
consumed, ranking, of course, as starch in this particular. Sugar is a quick¬ 
acting food and therefore is esjieciajly valuable to relieve exhaustion. It is 
particularly useful for soldiers on a forced march or for people engaged in 
Uny extraordinary effort. A lump of sugar eaten occasionally keeps up the 
strength and prevents exhaustion. The value of sugar as a food is not appre¬ 
ciated as it should lie, since it is valued mostly for its condimcntal and preser¬ 
vative properties. , 

. SIRUP. 

• * 

A very common form in Which sugar is used in this country is in the form 
of sirup. The United States more* than any other nation consumes viscous 
liquid solutions of sugar as \condimental food product, especially at breakfast 
on hot cakes and' other articles of diet. Table sirup is an almost uniform 
article of diet upon the American breakfast table whether in the household, 
the hotel, or restaurant. 

* Aaple Sirup. —Among the sirups, first of all must he mentioned the most 
valuable and highly appreciated, namely, maple sirup. Maple sirup is the 
product of the evaporation oj the juice of the sap of the maple tree to a con¬ 
sistency in which only about 30 or 35 percent of its weight is water. This 
is sufficient to prevent the crystallisation of the sugar for at least a reasonable 
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length of lime. Maple sirup *s best when freshly made, and if kept through 
the summer should be put iwtins and tightly sealed while hot. In this condi¬ 
tion it will keep its original flavor almost entirely, whereas if left in barrels 
Or other ordinary’ receptacles its flavor is impaired. Maple sirup is also 
made by dissolving maple sugar as occasion may require, but this kind is not 
so highly prized as that made directly from the maple sap. 



Fig. 8o.— Small Fri&iitivk Mill for Extracting JtfrK. prom Sugar Cank for Sirup Making. 

—{Photograph by H. 11’. It ti<y.) # 

Analysis oj Maple Sirup.—The average composition of ten samples of 
maple sirup of known purity is as follows: 


Total solids,. 

. A _ 


...70.50 percent 

Water,. 


. 

...31.40 “ , 

Ash. 



• • ■ - 5 .? 

Sucrose,. 



...64.10 “ 

Reducing sugar,. 


. 

... j.30 “ 


The study of the ash of maple sirup is an important point in connection 
with its purity. It is distinctly different frtim the ash of the sugar cane and 
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sorghum,‘and its study shoufd not l>e neglected in all cases where there is 
any doubt res|»ecting the genuineness of the samples. 

Cane Sirup.— Sugar cane sirup is made by expressing the juice of the sugar 
cane as described, clarifying, and evaporating the juice toa consistency where 
only about 25 or 30 percent of the water remains, which is sufficient to prevent 
the sugar from crystallizing for a reasonable length of time. Sugar cane 
sirup is made in hundreds of small factories in the states of Texas, laiuisiana, 



Fig. Si —Ri:i atu k I.! nc.i h or Cam s 1 si d i-ok Shut Making /so af>h Ai // IT H'lt'y.) 

Alabama, Mississippi, Georgia, South Carolina, and Florida. It is usually 
made in a small way with mills driveij by a horse or mule and with primjjhe 
methods of evaporation in an ordinary kettle. Hard pine wood is jiumed for 
the evaporation and the cmpyreumatic flavor of the pine is often absorb^! by 
the sirup. In Figs. 80 and 81 are shown typical apparatus used for the manu¬ 
facture of sirup from sugar cane in Georgia and in Fig. 82 the relative length 
of canes ready for manufacture. In factories where modern apparatus is used 
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In so (aras I know, the vacuum process is not employed. In fact,‘except for 
economy of fuel, the vacuum process would be objectionable, since by boiling 
in an ordinary open kettle a larger quantity of sugar is inverted and thus the 
tendency to crystallization is diminished. It is a common but reprehensible 
practice in making sugar cane sirup to subject the freshly expressed juice to 
the fumes of burning sulfur. This makes a light-colored sirup but introduces 
a substance highly objectionable and one which destroys to a certain degree the 
flavor of the product. Experiments mada by the Department of Agriculture 
show that dcliciou:, wholesome, and palatable sugar cane sirup is best made by 
clarifying the expressed juice solely by means of beat and mechanical separa¬ 
tion of the coagulum. The addition of lime or any other clarifying reagent 
is unnecessary and only makes a sirup of less desirable and less palatable 
quality. Since cane sirup is made uniformly in open kettles or pans there 
is a slight laramclization of the sirup during evaporation that gives a'red- 
dish tint to the product, width should be a mark of superiority instead of 
being so often regarded as a mark tif inferiority. Tbe consumer should 
always be suspicious of a sugar cane sirup which is light in color. It is prob¬ 
ably a case of “Greeks bearing gifts” in the form of sulfurous acid or other 
injurious bleaching materials. ‘Sugar tunc sirup is not appreciated try the 
people of the North. In fact it is rarely seen or consumed bv them. In 
its own country, however, it i? a staple article of diet, highly esteemed, whole¬ 
some, palatable, and nutritious. 

Analysis of Sugar Vane Sirup. The average composition of thirteen 
samples of cane sirup of known purity is as follows: 

Total solids . ..75 o pare nt 

Witter. . A 8 

. , Wl ..-■■■* " 

Sin it we,.. 5^o " 

Reducing sugar,.]*(> « 

Sorghum Sirup.—The sorghum plant (Sorghum saccharatum) is grown 
practically in every state in the Union} hut principally in Kansas. Some 
of the very best sorghum sirup made in the United States, however, is made 
in Minnesota, anti this plant can be used for sirup making purposes over 
the whole artyt of the United States. 

The method qjf manufacture is exactly that of sugar cane sirup. It is 
made in small mills mostly driven by horse power, though some large factories 
have steam apparatus for its manufacture. It should also be made without 
disuse of any other clarifying reagyit than heat. Sorghum sirup has a 
peculiar flavor which is not disagreeable to those accustomed to its use. It 
is qytremely wholesome, highly nutritious, and palatable. It is a staple 
article of diet with thousands of families in the United States, principally 
in the northern and central portion. It rarely is made in the New England 
states and not very often in those'southern states where sugar cane can be 
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used in ffV place, since the sugar cane makes a sirup which is preferred by 
most people. , 

Analysis oj Sorghum Sirup .—The average composition of ten samples of 
sorghum sirup of known purity is as follows: 


Total solids. 

Water. 

Ash,. 

Sucrose,. 

Kcdut ing sug.u. 


7(».o pment 
ft “ 

4-o “ 

.?<> ? " 

it>. 6 “ 


Molasses. —The term “molasses" is projierly applied to the saccharine 
product which is separated from sugar in the process of manufacture. It is 
well to dearly discriminate in the use of the term in ortler that no confusion 
or misunderstanding may arise. To this end the terms “sirup” and "molas¬ 
ses” may !>e contrasted. A sirup is the direct product of the evaporation of 
the juice of a sugar-yielding plant or tree without the removal of any of the 
sugar. The term molasses applies to the same process with the exception 
of the fact that sugar has been removed at least partially bv crystallization 
and some kind of mechanical separation of the crystals from the remaining 
liiptid. Molasses, therefore, to vise a term employed in chemistry, may I* 
considered the “mother liquid” which has produced the crystallization of 
the sugar. The production of molasses has already been sufficiently de- 
sc ribed in the artic le on sugar making. The njolasses is either separated by 
gravitation as in the old style of drying sugar or, as at the present time, almost 
exclusively by centrifugal action. The fnolasses naturally contains all the 
substances in solution or sux|>ension which are not retained upon the gauze 
of the centrifugal. It differs from the total mass of evaporated sugar liquid 
only in the fact that a large |x>rtion of the sucrose or c rystallizable sugar has 
been separated. Thet sugar juices of the cane and sorghum contain con-, 
siderable quantities of sugar of a kind different from sucrose or c ommon,sugar, 
namely, an invert sugar, a “reducing sugar,” as it is called, which consists 
usually of about equal parts of dextrose and levulosc. During the process 
of manufacture small portions of the sucrose are converted into sugar of 
this kind thus increasing its quantity. In the final crystallization there is 
always a portion of sugar uncrystallized remaining as a viscous liquid in t on- 
tact with the crystallized particles. This naturaj invert sugat which is in 
the juice, the small portion formed from the sucrose; during the process of 
manufacture, and the part of sucrose remaining uncrystallizcd in the mother 
liquid constitutes the molasses. In the washing of sugar the water which 
is used also passes into the molasses this diluting it somewhat from its nateftaf 
consistence. In the sugar refinery the molasses is made up of practically 
such materials as just mentioned, but inasmuch as the separation of the sflgar 
is more complete the other jyirtionS of the molasses, namely, the mineral 
salts, particularly appear in a very much larger proportion than in the ordinary 
molasses as will be seen by the analysis of these bodies. 








Varieties of Molasses. —New Orleans Mohsses .—The real Orlean: 

molasses is the product of the manufacture of su^ar in the old-fashioned way 
in the open kettle and without the aid of vacuum pans. In this process the 
crystallization of the sugar docs not take place during the boiling but the 
concentrated liquid is /dated in tanks where the crystallization takes place. 
Wien this is complete it is broken up into small fragments and placed in a 
hogshead standing in an upright position, the bottom of which is perforated 
and covered with straw or fragments of sugar cane. When the hogshead is 
filled with the crystallized mixture, through the action of gravity the liquid 
portion gradually sinks and passes out at the bottom of the hogshead. This 
natural separation of the molasses makes a product of exquisite palatability 
and one of a character which it is difficult to equal even by the production of 
high-grade simp. Before the Civil War this kind of molasses was used 
throughout the United States. At the present time only extremely small 
quantities of it are made inasmuch as the open kettle process is practically 
a lost industry in the South. 'Die tfrm “New Orleans molasses” as used 
at the present (lav, therefore, applies to a product of quite a different char¬ 
acter. 

Sugar Cane .l/oh/wx.--Since,the introduction of modern processes of mak¬ 
ing sugar, namely the vacuum pan and centrifugal process, the character of 
molasses from the sugar cape factory has constantly deteriorated. This 
is a natural deterioration due to the improvement in the method of sugar 
making. Much larger quantities of sugar cere now obtained in a crystallized 
state than formerly. I he molasses is to this extent impoverished and the 
impurities contained therein increased proportionatelv. It is quite common 
now in the process of manufacture of sugar from sugar cane to secure at 
Jeust three crystallizations. , 

firtf Molasses. When the sugar is crystallized in the vacuum pans and 
separated from the molasses in the centrifugal the product which is obtained 
is called first molasses.” Usually this molasses is diluted to a sirup and 
reboiled in connection with the clarified juices direct from the sugar cane 
and thus a sehond /cordon of sugar i.s obtained or tiie molasses may be boiled 
separately and a second crystallizaticn of the sugar separated by the centrifugal. 
The molasses “from this product is called " so cud molasses ” and is inferior in 
quality to the first molasses, 

•Third Molasses.-— Ihe sccmyl molasses is reboiled to a thick consistency, 
placed in wagons, and transferred to a warm room where it is allowed to 
Ktftmn, sometimes for two or three rnemths, when a third crvstallization takes 
place. The sugcr from this crystallization is separated as usual by the 
centhifugal, and a third molasses produced of still greater inferiority. Thus, 
in the best sugar factories high-grade Masses is not made in the United 
States but only that of inferior quality. This molasses is largely used for 
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fermentation or is fed to the mules on the plantations. It is also employed to 
a certain 'extent for mixing purposes as indicated above. 

Analysis oj First, Second, and Third Molasses .— 


Grades. 

Ill Z. \ 

1 

SrcsosK. .Drxmosir.'I.Fvuuwr 

Ash 

AiBUMi- 
NOiDs. | 

Arms 

i Ahum, and 
Guns. 


i Percent, i 

1 Percent, i 

Percent. 

Per, rnt. 

Percent.' 

Penent ' Percent 1 Per* ent. 



5 .?-fo | 
41.7° i 
3 '.“o j 

d.70 

i 8 00 

J.OO 

0.20 

©•94 | 4 - 5 ° 


80.00 ! 

1 2.20 

..■50 

5 -J 15 

O.25 

1.50 1 6.50 

Third. 

80.00 

15.00 

1 <> 50 

0.30 

O.^O 

2.00 8.20 


The increasing content of dextrose and levulose, of ash, acids and gums, 
and the decreasing content of sucrose or pure sugar tire characteristic of the 
second and third molasses. 

The atxivc analyses show the progressive change in molasses due to the 
separation of the successive ]x>rtions of sugar and indicate the lowering of the 
quality of the molasses, at least for food purpise-, as the separation of the 
sugar becomes more complete. It is evident that in the manufacture of 
sugar in this way, in which very probably an effort is made to get the highest 
possible yield, the resulting final molasses is a substance quite unfit for human 
consumption. , 

Sugar-house Molasses .—Attention has already been called to the production 
of sugar-house molasses or sugar refinery molasses. This is a product which 
in its physical appearamc is far stqierior to the third molasses of the sugar 
factory and this superiority is due to the fact that all suspended matter in 
the refined molasses has been removed by filtration. In so far as soluble 
materials which are nqt food is concerned, however, the refinery molasses . 
contains even larger pro|*>rtions than the sugar factory molasses. ^Thc 
refinery molasses is not usually considered suitable for food cxtepl when 
diluted as has been before indicated in the way of mixing sirup. 

Mixed Sirups.—By far the grealei* part of the sirups used in the ynited 
States arc mixtures of two or more*sac< harine substances. The glucose of 
commerce is the base and perhajvs chief .constituent of the most of these 
mixtures. The glucose, being colorless and of a thick laxly, forms an ideal 
base as far as physical properties are concerned? for a table sirup. The 
quantity used varies very largely, but in general the glucose constitutes by 
far the larger percentage of the mixed product. Since glucose has only a 
very slightly sweet taste and is devoid of the general palatable projxrrties, 
which make a sirup attractive, it is colored and flavored with the* product 
of the sugar cane or the maple tree. Sorghum sirup is also used very exten¬ 
sively in mixing. The process „of milting is an eitremely simple one.' The 
glucose is warmed until it is easily workable and the added sirups or molasses 
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which arc used for coloring and flavoring mixed intimately with Ifc , 1 _ In large 
factories this is done by mechanical mixers wiijle in a small way if may be 
done by hand. Instead of glucose, one sirup itself may be used as the base 
and mixed with another for flavor, as, for instance, in the case of mixed maple 
sirup. Very commonly the brown sugar is melted with water and this is used 
as a base for the formation of sirups. Whichever may be the case the principle 
of the process remains the same, namely, using as the base a cheaper and 
less [^datable material and flavoring and coloring with the more expensive 
and more palatable material. From a dietetic and commercial point of view 
there can be no valid objection raised to this method of mixing sirups. The 
product is, as a rule, attractive, palatable, and wholesome. 

Attention has already been called to the fact that the final molasses in the 
sugar refinery, after all the sugar has licen extracted that can jx>ssibly be 
gotten out by the most approved modern process, is used very extensively for 
mixing purposes. This molasses has a very high content of soluble salts, 
reaching often 8 percent or more, whj< h give a distinct flavor and character. 
It also has acquired a certain flavor quite distinct from cane sirup, which 
gives it a peculiar value as a flavoring agent. It is commonly known as “re¬ 
finer’s sirup " and is a clear prqdui t, free from suspended matter by reason of 
its repeated filtration. It <an thus be. mixed with glucose and forms a bright 
mixture, devoid of suspended, mu tier and turbidity, and is attractive to the eye. 
Ten [lerccnt of molasses of this kind added to a glucose will make a mixture 
which is attractive and salable, th< objectionable qualities of each ingredient 
being obscured. The other products which are used for mixing with the 
glucose in the manufacture of table sirup consist of the molasses obtained from 
cane sugar factories or the sirups made directly from the sugar cane and 
• sorghum. All these bodies have valuable mixing properties and small quanti¬ 
ties qf them give sufficient color and flavor to the mixed product. 

Adulteration oj Mixed .Sirups.—The adulteration of mixed sirups consists 
chiellv of adulterations that are in the materials from which they are made. 
Glucose itself often contains sulfurmis acid used for bleaching in the process 
of manufaetbre. It also umtains considerable quantities of sulfate or chlorid 
of lime incident to its manufacture and coming from the sulfuric or hydro¬ 
chloric acid hsed in the hydrolysis of chc starch from which it is made. The 
molasses which Is used for coloring and flavoring may also contain injurious 
substances. For instance, sialfurous acid is very extensively used in the 
manufacture of cane sugar and this arid becomes concentrated in the 
wnblasses. Lime is used very extensively in the clarification of the juices 
and this* lime is not wholly separated but some of it is concentrated in the 
mdlasses. A moderate amount of lime, however, is not objectionable. Salts 
of tin "are frequently employed in washing the sugar in a centrifugal and 
these salts are found concentrated in the molasses. The excess of bluing 
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which is u%ed in the centrifugahis also found in the molasses. Various forms 
of acid phosphates are frequently employed in the clarifying of the cane 
juices and a part of these is also found concentrated in the molasses. In fact 
the molasses from sugar cane factories very frequently contains such quan¬ 
tities of these added substances as to render it unfit for human consumption. 
It is true that these substances are diluted when mixed with glucose, but this 
is not a sufficient excuse to warrant their employment. It is possible to obtain 
unobjectionable sirups and molasses for mixing purposes and manufacturers 
should be held strictly to account if thi- is not done. In so far as has come 
to my knowledge there are no adulterants directly added to the mixed 
sirups except for bleaching purposes. 

Attention should be called, however, to still another form of adulteration 
due to the fact that the molasses from the sugar < a tie factories is often so 
dark colored as to he even unfit for mixing. 

In such cases it is not uncommon to bleath the molasses by adding zir.c and 
acid producing nascent hydrogen and leaving the salts of zinc, either the 
sulfite or ihlorid as the case may he, in the prodiut. Molasses containing 
salts of any of these heavy metals, namely, aim, tin, or lead, should lie 
rigidly excluded from consumption. 

General Observations.-- If a sirup is to lie considered in the light of the 
definitions already given, as the result of eva|mraUon, after projier t larification 
of the saccharine juices of sugar producing plants it is doubtful if the term 
should lie used in connection with the mixed products which have lieen 
described. I have used it because these are the commercial designations. 
Since molasses is also used very extensively in the manufacture of these mixed 
sirups it might lie asked if they could not also lie as projierly called molasses 
as sirup. In England the material which K called molasses in thus country 
is usually known as treacle and the very dark molasses coming fron» the 
refinery or Ihe sugar factory is known in both countries as “black strap.” 
If molasses be concentrated to a high degree and [lulled while cooling the 
product is known as taffy in this country or toffy in England,—it is also 
known as molasses candy. • 

The general conclusion in regard to this tnattcr L> that since the processes 
of sugar making have been so improved as to extract the greater part of the 
crystailizable sugar, thus concentrating the residue of »n inedible character 
in the molasses and since, further, the use of various chemicals in the clarifying' 
of sugar juices has become general, all of which are practically concentrated 
in the molasses, this latter product has [^radically ceased to lie edible. 

The laws relating to the distillation of alcohol have been so amended as 
to permit the production of industrial alcohol, under conditions prescribed 
by the Commissioner of Internal Revenue, free of tax. Molasses is an excel¬ 
lent material for this purpose and, in addition to this, is the cheapest material 
3 * 
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which can bi used. The obvious inference Is that this material should be 
Used exclusively for the production of industrial alcohol or for some other 
technical uses and no longer be prepared /or human food. The production 
of straight, pure sirups from maple sap and the sap of the sugar cane and 
of sorghum and, in certain conditions, from sugar, can be easily secured in 
quantities sufficient to supply the demand not only for the consumption of 
pure sirups but also for supplying the materials which when mixed with 
pure glucose produce the mixed sirups of,commerce. Thus inedible molasses 
would be eliminated from human food and mixed sirups be rendered unob¬ 
jectionable articles of diet. 

CONFECTIONERY. 

The term confectionery is applied to a wide range of products which may 
in general be described as preparations of saccharine substances with curious 
coloot and flavors. A common appellation used in connection with con¬ 
fectionery and one which describes perhaps the major part of the product 
is the term “candy.” 

Material Used in the Preparation of Confectionery.—The saccharine 
materials which arc employed in the preparation of confectionery are sugars 
of various kinds, namely, maple, cane, and beet sugar together with glucose, 
dextrose, and invert sugar.' Starch, which is not a saccharine substance, is 
sometimes used as a filler in some forms of confectionery. The colors used 
are either those of a vegetable character, such as saffron and annatto, or those 
derived from animal substances, such as cochineal, or in many cases that large 
class of bodies derived from coal Jar and generally known under the name of 
anilin dyes. The flavors employed are either natural flavors, such as those 
derived from nqts and fruits, or their preparations, extracts, such as theextract 
of vknilla, and synthetic preparations, including a very large numberof artificial 
flavoring materials resembling to a greater or less degree the natural flavor 
of fruits, nuts, or flowers. Chocolate js one of the most common and one of 
the rflost highly appreciated flavoring ryagents employed, being largely mixed 
with sugar before using. 1 Not to be included in the permissible materials in 
the manufacture of confectioner^’ are any powdered mineral substances or 
mineral substances of arty kind (except such as arc incident to the manufac¬ 
ture of the product as the natural constituents of the raw material), poison¬ 
ous or harmful colors or flafors, and fermented, vinous, and distilled liquors 
qnd drugs of all kinds. 

Und^r adulterations the question of what is harmful or hurtful in such 
njgterial will be more fully discussed. 

Method of Manufacture. —Each manufacturer has his own method of 
mixing, flavoring, and coloring his products and these are mostly trade secrets, 
A general statement, however, may be made regarding the method of pro- 
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cedure..'*The saccharine substances are usually dissolved in water and 
brought to the proper consistency by heating. The colors and flavors are 
added during such part of the process as is most favorable to their incorpora¬ 
tion and retention. The mass, when of the proper consistence, Is molded into 
the various forms in which candies are found in commerce and in many 
cases [xilishcd in revolving drums of copper or other [xilishing device. It 
would be useless to undertake, even if they were known, to describe the 
manifold methods employed to secure the fancy and high-class confections 
which are found U|kjm the market. 

Crystallized Fruits and Flowers. —When fruits and flowers are treated 
with sugar sirup which is subsequently allowed to crystallize there are pro¬ 
duced what is known as candied or crystallized flowers or fruit. These 
substances in this case become confections and should be judged by the same 
standards as the straight candy. 

Food Value of Candy.—The food value of confectionery or candy is not 
as a rule considered, since it is eaten more for its flavor and general palatabil- 
ity and attractiveness than for its nutritive properties. Nevertheless, the food 
value of candy is often very high and is measured chiefly by the sugars it 
contains. 

Adulteration of Confections.-The question of adulteration of confec¬ 
tionery is one which is somewhat difficult to discuss, since in the definition of 
confectionery and candies the incorporation of added harmless colors and fla¬ 
vors is regarded as a legitimate process. It is evident that because a confection 
is colored or flavored there is no reason for the statement that it is adulterated. 
Confections not being a natural produetdheir coloring and flavoring cannot 
be regarded as deceptive since neither process can be used in any sense to. 
deceive the purchaser. It follows, therefore, that any kind of a harmless 
coloring or flavoring material will lie a legitimate addition to confectionery. 
The question, however, of what is harmful or harmless is one difficult to 
decide. The manufacturer of coloring and flavoring materials and the 
manufacturer of confectionery arc'alwavs quite ready to certify that the 
colors and flavors used are harmless to health. On the other hand the phys¬ 
iological chemist, who stands apart from the commercial point «f view, may 
be led with difficulty to adopt the same conclusions. It is evident there are 
some colors, es|iecially those of a vegetable character, uWh must be regarded 
as harmless. Nearly all vegetables contain natural coloring materials, either 
chlorophyll or derivatives therefrom, whjrh are, without doubt, quite harmless* 
The addition of coloring matter of a vegetable character to confectionery 
is not regarded as in any way a harmful or deleterious ingredient to the: product. 
The same may be said of animal coloring matter, 1 since there are also Natural 
constituents of animal substances used such as cochineal, which, as is well 
known, is derived from an insect, and hendfe the addition o{ such a substance , 
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to a food product may be regarded in the present light of our knowledge as 
harmless. There are also synthetical preparations which from a chemical 
point of view, and in so far as known from the physical point of view, are 
closely identified with vegetable substances. These preparations may, a 
priori, be regarded as substances not injurious to health. On the other hand 
almost the whole range of mineral colors which formerly were so much used 
in tinctorial art, namely, the oxids and salts of metals such as copper, chromium, 
lead, arsenic, etc., are regarded by practically all authorities as injurious 
Substances and not suitable for introduction into food products. There is 
left then for consideration in this respect that vast body of coloring matters 
derived from coal tar and known in general as anilin dyes, whether directly 
made from anilin or not. On the question of wholesomeness of these bodies 
there is much division of opinion. Of the many which are known, however, 
only a few are regarded as harmless. 1 'erhaps thirty different dyes would Cover 
the whole number which have been pronounced harmless by exjwrt observers. 
The ex|ierts, however, who have rendered decisions in this matter do not 
agree as to the harmlessness of the list just mentioned. Some of them include 
some portions of the list and exclude others from their commendation. It 
so happens, therefore, that oifly a few so-called anilin dyes have really 
escajK'd condemnation at the hands of some of the experts. The general 
character of anilin dyes and Ihe well known poisonous property of the radical 
from which they are derived leads, to the supjx)sition that it would be very 
unsafe in any case to make an absolute statement in favor of any of them. 
These hexlies, as a rule, undergo no change in the metabolic processes. They 
pass in and through the cellular tissues of the laxly and are excreted mostly 
Jn the urine and hence place a burden ujxm ihe excretory cells which, although 
light, is unnecessary. The jfossibililv, tcxi, might be taken into consideration 
of a (lircct toxic effect which they may exert although in a minute degree 
upon the cell structures through which they pass. It is certain that these 
bodies can exert no beneficial effect upon the structure of the cells and it is 
hardly likely, in the doctrine of probalelities, that they should be neutral. 
It is advisable, therefore, to suggest to the manufacturer of confectionery 
as well as c\f the other food products, but of confections in particular, the 
wisdom of seekiqg some method of producing attractive colors in their products 
qmong sources which are ojien to no suspicion. It might be that this would 
be attended with some expense and that the dyes which are unobjectionable 
f m«y be more costly. This, however^ should be a matter of very small con¬ 
sideration to the manufacturer who has the welfare of the public at heart. 
The price of confectionery, as is well known, is out of proportion to the prices 
of the* raw materials of which it is msde. The quantity of coloring matter 
which confections contain is acknowledged tb be minute so that whether the 
colors cost a dollar or five dollars a pound makes little difference in the actual 
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cost of tie product and the "highest priced colors would not diminish the 
percentage of profit to any noticeable degree. 

Aside from the use of harmful colors and flavors, which are always to be 
regarded as adulterants, there are many other practices in connection with 
the manufacture of confections that may Ik' classed as objectionable. Most 
of these have, however, been forbidden by law in the states and in other coun¬ 
tries and are now forbidden by our national law. The addition of ground 
mineral matter was long known a* one of the principal adulterations of con- 
fectionery. This, in my opinion, is no longer practiced in the United States. 
The substances used were commonly known as terra alba, that is, ground 
talc, powdered silicates, powdered chalk, or ground marble—in fact any 
white jeowdered mineral substance. The object of this adulteration is mani¬ 
festly to increase the weight. 

Pdisonous Mineral Colors .—In the early days of tlie manufacturing of 
confectionery salts of lead and compounds of chromium, as well as compounds 
of other metals such as copper, etc., •were employed for coloring purposes. 
The use of these bodies is now extremely rare, however, if it is ever 
practiced, and hence may !>e regarded as a practice of the past. 

Glucose Containing Hamjul Substances .-*-'The bleaching of glucose by 
sulfurous acid naturally leads to the introduclion into candies of this sub¬ 
stance. It is [crescent in minute quantities, hftwever, and if the glucose is 
carefully made, 1 may add, in negligible quantities. The danger of over- 
sulfuring must not be forgotten and it is difficult to draw a line of demarka- 
tion Icetween what may be regarded as negligible and injurious quantities. 
The abandonment, therefore, of the use, of sulfur must be regarded as the 
only safe way of protecting the consumer against an adulteration of this kind. 
The use of [vobonous* flavoring is ]>crhaps more extensive .than is generally* 
recognized, especially of that flavor which is supposed to be chance tt-ristic 
of the kernel of the peac h, namely, Icenzaldchydc or its derivatives. There 
is also a small amount of hydrocyanic acid in the kernels of the |teach, 
almond, etc. This is a very deadly substance and no artificiaj preparation 
of it should ever Itc used. If there be any flavor W this kind in a confec tion 
it should be derived solely from the almond or similar nuts which contain 
only minute traces. While nature, as is well kn$vvn, plac es poisonous sub¬ 
stances in many focal products, they have been so skilfully combined as to 
render their effect the least harmful. When fhan produces a similar poison¬ 
ous article artificially and adds it to a food, the poisonous effect thereof is 
undoubtedly increased. Hence the use of artificial harmful flavors of any 
kind in a food product, especially confectionery, is utterly reprehensible ^nd 
unpardonable. , 

Alcohol. —Alcohol has been placed in different forms in confectionery, some¬ 
times enclosed as drops within the saccharine substance. This must lx: re- 



« • c 

486 SUGAR, SIRUP, CONFECTIONERY, ^VD HONEY. 

garded as an adulteration of a very reprehensible character, since these products 
are eaten so much by children and the danger of injur) from the alcohol and the 
danger of forming a habit from eating it in^his way is extremely great. This 
form of adulteration is specifically forbidden by the national law. In view of the 
fact that children and young persons of lxith sexes, and especially girls, eat con¬ 
fectionery so largely it is incumlient upon every manufacturer to see that no 
raw material is employed in his processes and no flavoring or coloring or other 
added ingredient used which is in any way under suspicion as being a harm¬ 
ful or deleterious sulistamc. Manufacturers should remember that a mere 
certificate of purity from the |ierson making these substances is generally of little 
value, h. veil if live statements nude in stall lertifuates are true they will 
alwavs be under suspiiion, bemuse it would lie supposed that they were 
made for the purpose of furthering trade rather than for the protection of 
the consumer. In die tase of two experts of like honest)' and like industry, 
one employed for the purpose of giving a lertifnate to the article of food and 
one whose rescan lies are entirel) inilependent of any commeriia! relations, 
the public will generally give the deiision of the latter a greater weight. In¬ 
spection officers under state and national food and drug aits should give 
cspei ial attention to the subject of umfei tionery as an artiile of diet almost 
universalis employed anil consumed by a 1 lass of the community most sus¬ 
ceptible to injury. '■ 

IK INKY. 

Honev is defined as the no tar of (lowers, gathered and stored by the honey 
bee (Apis meUfun). While this is a vert good definition there is often found 
in honey saccharine exudations of flic plant other than the nectar of 
. flowers. Many plants contain sugar in their saps a«d when an exudation 
of sap takes placfi and the water in the sap is evaporated a saccharine residue 
remains which is also gathered by the hoc. Many trees, especially of the pint 
family, exude a sweet sap when stung by a kind of louse (aphis) and this i: 
also gathered by the liees. Thus while‘there may be other exudations of the 
plant found In honey the. fact remains that the true honey is gathered exclu¬ 
sively from the nectar of the flowering plant. A honey which is made by 
feeding bees'sugar sirup pr other artificial sugar food cannot be regarded 
as a genuine article. The'Tceding of bees, while a strictly legitimate practice, 
should lie confined to keeping them over periods of famine or the keeping 
of them alive during the winter or at other times when they do not have access 
tolhe flowering plant. 1 

Historical.—Honey has been used by man for food from the remotest 
antiquity. In fact, in earlier times honey was the only sugar substance at 
the disposition of man. He had not yet leagued the sources of great supply 
which now are at his command or if he had he was not familiar with the 
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technical (processes of preparing the commercial article. Honey is approxi¬ 
mately a pure saccharine substance and this, in addition to its peculiar and, 
to most people, pleasant flavor, tyol only gave it a vogue in the earlier times 
of necessity but has maintained it in public favor when other and cheaper 
sources of saccharine substances have l*en developed. In fact, at the present 
time it might be said that honey owes its value ujam the market not to the 
fact that it is a saccharine body but that it contains flavors and aromas im- 
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parted to it by the flower and by the bee whiA render it a luxury rather thin 
a necessity of life. . 

Preparation of Honey. —While bees stored their honey in hollow tre& 
or other suitable places in earlier times this was a doubtful source of supply. 
The bee tree is still an object of interest in every neighborhood. Mijny wild 
animals, especially bears, ard 1 very fond of honey and these animals were 
the robbers of the honey bee in the dayi when wild beasts roamed the for- 
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eats, Since the removal of the forests to such' a large extent in tits interest 
of agriculture the !>ee tree is becoming a curiosity rather than a matter of 
common occurrence. Wild swarms of bees, therefore, at the present time, 
find other places for building their hives than the hollows of trees. They 
are likely to light iqxm almost any point that affords them a temporary sup¬ 
port and attempt, at least, to form a colony. Unless, however, they have 
some natural protection such as that of a hollow tree, these attempts are 
usually unsuccessful. In Big. 83 is shnwrya swarm of bees, which, gathering 
on the bough of a tree, have bent it to the ground. 
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Artificial ^lives. The artificial hive has now become an inseparable 
incident in bee cylture. Tlae various forms of hives and their relative met its 
cannot be* discussed in this manual. There are many special works on bee 
Culture in. which all these mechanical appliances, which are so favorable 
tp the storing of large quantities of honey, are described. -The most approved 
form is that which permits the depositing of the combs in small boxes which 
when filled usually weigh about one pound and which can be easily removed 
from the comb and are in a condition to -send to market. The proper method 
of locating bee hives is indicated in Fig. 84. 

The art of bee keeping is not lastly acquired and it requires a natural 
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aptitude its well as long study‘and research to become an expert bee keeper. 
Experts differ in their opiniigi respecting the relative value of hives, and rival 
manufacturers also do much in .the way of advertising one or another of 
these contrivances. All of them that have^mcrils are such as protect the bee, 
during the months when it is idle, from starvation and disease and afford it 
every ]>ossible facility for storing its treasures during the season of activity. 

Distribution of the Honey-producing Industry.— -Every part of the 
United States is suitable in some reflects for the production of honey. Natur¬ 
ally the extreme northern portion, where the winters arc very severe, are less 
favorable than the southern portion for two reasons, first, the difficulty of 
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keeping the !>ees over the winter is greater in the North, and, second, the 
season of activity is much shorter. On ?he other hand the honey which is 
gathered from the northern (lowers is, as a rule, n,torc highly prized than that 
gathered from the more southern regions. California,-perhaps, is the greatest 
honey-producing state in the Union, though-jHirtions of New Hampshire, 
Pennsylvania, Ohio, and many other stales have developed great industries. 
It is very common also for the farmer to have a number of t*ee hives, particu¬ 
larly for storing honey for domestic consumption, so that the making of honey 
is almost as common on the farm as the making.of butter. 

Comb Honey.— The honey which is produced in the hives and removed 
without extracting it from the comb is luiov.n as “ comb honey. ” As indicated 





490 


SUGAR, SIRUP, CONFECTIONERY, A&D HONEY. 


above, at the present time large amounts of-this product are mirje by the 
filling of small boxes of a size intended for the # market. This is, by far, the 
most convenient method of handling the product. A frame showing 24 boxes 
of comb honey as withdrawn from the hive is illustrated in Fig. 85. It has 
also the additional merit of a practical guarantee of the product. In Fig. 86 
is seen a box of honey in which the capping is incomplete. Many mechanical 
attempts have l>een made to imitate the genuine tomb and in many respects a 
certain degree of success has been attained. In fact nearly all of the com¬ 
mercial comb honey of the present day is made in combs built upon an arti¬ 
ficial base in which the cells of the comb are started and sometimes built to a 
considerable depth. The l>ee is then only required to fill out the remaining 
portion of the cell and, after filling it with honey, to cover it over. Thus 
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the labor of the bee is greatly diminished in respect of comb building and its 
energies preserved for a greater production of honey. It must be admitted 
that honqy preserved ip thfc comb has a delicacy and daintiness which does 
not attach to that which has b*en separated and sold in a liquid form. The 
comb honey, therefore, commands a fancy price. 

• Extracted Honey.-— Where honey b. to l>e shipped to any great distance 
it is found difficult, if not impossible, to transport it in the comb, since the 
jarring and exposure incident to transit break the delicate cells and allow 
the honey to escape. For commercial'purposes, therefore, especially when 
honey is to be shipped to distant^points, it is separated from the comb at 





WATER. 


491 

the place gf manufacture. Tlve usual method of separation is by centrifugal 
force. The caps of the tells being removed, the boxes which contain them 
arc placed in a centrifugal machine and the honey forced out by centrifugal 
action. The boxes are then returned to the hives where they are refilled by 
the l>ees. By this process extracted honey can lie made in great quantities 
and for a much lower price than the same quantity of honey still held in the 
combs. The principal objection to extracted honey is due to the fact that 
it has lieen subjected to such extensive adulterations as will lie mentioned 
further on. There can lie no valid objection made to the character of ex¬ 
tracted honey when it has lieen prepared under conqielcnl direction and 
with the skill and care which are required by the professional honey makers. 

Strained Honey. —Strained honey is a variety of extracted honey which 
is allowed to flow by gravity or by gentle pressure from the broken or frag 
menhiry combs. In such cases, naturally, the cell or honey comb is destroyed. 
The residual comb is sent to market as beeswax. . 

Properties of Honey. —Honey at ordinary temperature is a viscous liquid 
of a tint varying from almost colorless to almost black, according to the char- , 
ader of the (lowers and the season in which it is gathered and the length 
of time of storage. It contains from 15 to 25 |>crrcnt of water and usually 
has a small quantity of foreign substances, inc ident to its manufacture, such 
as partic les of dust, pollen, fragments of bees, fragments of comb, etc. Honey, 
therefore, is a somewhat concentrated solution of sugars and these sugars arc 
the natural products of the (lowers of |Ainls, modified to some extent, by 
passing through the organism of the bee. In passage through the lice the 
honev is impregnated with a small quantity of an acid, named from the ant, 
formic acid. It also suffers other'changes which are very strongly marked 
in flavor and aroma liut which cannot be very readily traced chemically. 

Polarization. —Pure honey, that is, honey gathered solely from thy sac ¬ 
charine exudations of flowers, at the ordinary temperature of the laboratory, 
namely, from 65 to 85 degrees 1\, has the faculty of turning a plane of pilar- 
ized light to the left, which is just {lie oppisite of the optical properties of 
cane sugar. Whenever a honey allows a right handed jxilariAitinn it is a 
cause for suspicion respecting its purity.* A honey of this kind lias either 
lieen made by feeding the bees a sugar sirpp or by; the gathering, on the part 
of the bees, of the saccharine exudation, before alludfd to,"known.as honey 
dew. It is perfectly true that bees may ha\e»gathercd in exceptional cases 
exudations of plants which will show a right-handed pilarizatioir, but this 
occurs so infrequently as to render it advisable to regard such a honey as tils 
normal in quality. The polariscope, therefore, becomes an almhst indis¬ 
pensable implement in a study of the purity of honey. 

W»ter.— As has already liectn stated, the usual content of water in honey 
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Is from 15 fo 15 percent. It very rarely fa»s below 15 percent .and also 
very rarely goes above 20 /tercent. In extremely diy periods it is evident 
that the content of water Ijecomes less, while in times of rain or at the first 
advent of the /lowers the content of water will be greater. The bee naturally 
modifies to some extent the content of water in order that the organism may 
dispose of the product. If the content of water is too small the liee handles 
the product with difficulty and if the content of water is too large difficulty 
in gathering and storing Jhe honey on account of the excessive fluidity is 
experienced. As before intimated, the color of the honey depends largely 
u|H>n the flower from which it is made. White clover gives a honey almost 
water-white and among all the honey producing flowers is perhaps regarded 
the most highly. On the other hand a plant like the golden rod,which flowers 
later in the summer, produces honey of a deep yellow and sometimes almost 
a black tint. The cfilor of honey, therefore, indicates not only the season of 
the year at which it is stored, becoming darker as the autumn advances, but 
also the nature of the flower from wfyeh it is produced. 

Ash.— The content of mineral matter in honey is extremely small and 
perhaps is largely due to the mechanical entanglement of dust in the nectar 
rather than the exudation of aietual mineral matter itself from the flower. 
In some cases the amount of mineral matter is so small as to become a mere 
trace while in other cases it«has been found as high as .3 of one jtercent. 

A high content of ash denotes the cx)iosure of the nectar previous to gathering 
to an infection of dust or to snmf other abnormal condition. A high ash 
content, therefore, always indicates that further study should lie made respect¬ 
ing the purity of the product. 

Sucrose.— The amount of sugar (cane sugar) which is found in honey is 
• in normal conditions not very large, but in cxceptionah ases the sugar content, 
that in, the sucrose content, may reac h as high as 8 or 10 percent. At such 
times the honey has only a slightly left-handed polarization or may become 
right-handed. Whenever the content of sucrose in honey reaches as high 
as 8 percent there is ground for suspicion that the lives have been fed on 
sugar sirup, or that some other form of adulteration has been practiced. 

Dextrose and Levulose. —The two principal saccharine components 
of honey are the sugars ■known as dextrose and levulose, in other words, 
taken together, inverted sugar, that is, sugar made by the inversion of cane 
shgar or sucrose. In the nectar of flowers these txvo sugars exist almost in 
the proportion which would be expected if they had been formed from su- 
frose or ordinary sugar by a simple chemical process. Sometimes one of 
these sugars and sometimes the other may be in slight excess. The names 
of *theje two sugars indicate their active properties. Dextrose is a right- 
handed sugar, that is, it turns the plane of polarization to the rigid. In this 
respect it resembles sucrose or ordinary cane sugar, although it is not so strongly 
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right-hantj^d. Levulose, as the name implies, Is a sugar which turns the 
plane of polarization to th| left. The temperature of the solution has a 
very marked influence upon this active property,—the lower the temperature 
the greater the left-handed rotation. A honey which has a strong left-handed 
polarization, therefore, at ordinary tem|ceniturc is one in which the levulose 
is present in full pro|K>rtion or eery slight excess. The other constituents 
of honey, namely, the pollen whit It is mechanically entangled therein, the 
dust or dirt which is mechanically attached therety, the formic acid imparted 
thereto by the bee, and the other ingredients, are extremely minute in quantity 
and are not, as a rule, expressed as (torcentage constituents. In fact the 
most of them are merely accidental constituents. 

Adulteration of Honey.-—Perhaps there is no common food product, 
with the jKissilile exception of eondimental suhstuiues such as pep|ier and 
spices, that has tieen subjected to such extensive and general adulterations 
as honey. . 

The high price of honey, its |iosition as a luxury as well as a food product, 
and its attractive flavor and aroma have all combined to make it a favorite 
product tor adulteration. In addition to this the invention in the last third 
of a < entury of an artificial produt t resembling honey v erv closelv in its physical 
properties and being itself a saccharine body, namely glucose, has put into 
the hands of the adulterator an ideal substitute ft* the natural product. There 
is only one reason why the adulteration of honey with glucose lias not been 
more extensive than it is, namely, the east with which the chemist can detect 
it. The chemical projeerties of glucose are very distinct from those of honey 
itself. In spite of this fact, however, the adulteration of honey has I teen most 
extensively exploited and until the methods of detecting it were developed it 
was almost universally*practiced. Glucose is a water-white saccharine semi-* 
viscous mass made by the hydrolysis of starch with an acid and therefore 
forms the I kx 1 v upon which the adulterated article can be built. It has a 
low saccharine value and cannot Ice used alone hut must nccexsarilv Ice mingled 
with the honey. The amount of rjal honey used is, as a rule, a minimum 
to give the flavor and taste of the genuine article to the admixture. It is 
believed at the present time that this method of adulterating honev is very 
much less practiced than in former years-and thin is due, as h*as Iceen said, 
to the ease with which it can be detected and also, it may lie added, to the 
increased rigidity of national, state, and municipal inspection, rendering It 
difficult to place an adulterated article such as this upen the market without 
detection, Incalculable harm has beeif done to the honey trade of the courier} 
by the practice of this style of adulteration. Only liquid honey, tha't is se|>a- 
rated or strained, can be easily adujteratcd with glucose. Often, however, 
an attempt has been made to*still further deceive the customer bv placing 
a portion of the genuine comb honey in a yr and then filling it with the adui- 
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terated mixture, giving the appearance oi the genuine article to a certain extent 
to the whole. c 

Adulteration :with Inverted Sugar .—A ynuch more subtle form of adul¬ 
teration, and therefore one much more difficult to detect, is the adulteration 
of honey wdth a sirup made from inverted sugar, that is, the product obtained 
from cane sugar by the action of a dilute acid. 1 his chemical process, as 
has already been indicated, converts the cane sugar into a mixture of dextrose 
and levulnse. These sugars arc identic;^, for chemical puqmses, with the 
natural dextrose and levulnse of honey. The chemist, therefore, has a much 
more difficult task to ]>erform when he attempts to diagnose the presence 
of artificial dextrose and levulnse in a mixture of the natural product. There 
are, however, certain qualities of ash, as well as other chemical constituents, 
which guide him in his work. While his conclusions do'not have that definite¬ 
ness which attaches 'to the examination of a honey adulterated with glucose 
they axe sufficiently distinctive in most cases to determine whether or not a 
sophistication lias been practiced. , 

Adulteration with Cane Sugar. —A very simple form of adulteration and 
one which cannot lie pr.nticed to any extent without being easily detected 
is the admixture of a sirup of pure cane sugar to honey. As long as the 
quantity added is not sufficient to change the optical projrerties, so that the 
mixture becomes right handed in its rotation, the admixture of a small quantity 
of cane sugar sirup might esca]ie the detection of the chemist. Inasmuch, 
however, as cane sugar exists only in small quantities in honey the regular and 
persistent occurrence of mui h cane sugar in a.honev would be a just cause for 
suspicion, although its occasional occurrence might be due to purely natural 
causes. 

MISCELLANEOUS. 

Mince Meat. —Under the term “ mince meat ” is included a large variety 
of mixtures used chiefly for pie making and composed of meats, fruits, evapo¬ 
rated fruits, spices, and sometimes nlrohpl in some of its forms. It is not 
possible to describe any particular combination which would be entitled 
to bear the name alone, since each' housewife and each manufacturer follows 
a method of her and his own. A general description, however, may be given 
of the manufactured article which, unfortunately, has largely displaced the 
nfince meat of domestic manufacture. 

Judged by the name alone, meat of some kind would be an important 
iSnstituent of this substance. This, however, is not the case. Very few 
of the mfnee meats contain more than to percent of meat, a large number 
containjess and quite a large number contain none at all. Suet and tallow- 
are sometimes employed as a substitute for meat, which apparently satisfies 
the conscience of the manufacturer even if it does not suit the palate of the 
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consumer.;’Evaporated fruits. *such as raisins, etc., form important constitu¬ 
ents of the mixture and also fresh fruits, in domestic manufacture, are very 
often used. Spires of various kinds arc also employed and the mixture 
is sometimes flavored with brandy or some alcoholic leverage. 

Pressed Mime Meat .—The mixture which is above described may lie dried 
and pressed, or pressed without drying, into a hard firm cake which renders 
it more suitable for transportation and improves its keeping qualities. There 
is perhaps little difference between the unpresscjl and the pressed mince 
meat except in the matter of a binder. The binder consists usually of starch 
or flour, which serves not only to give additional weight to the mixture but 
also to hold the particles together. Starch or flour is sometimes used in im¬ 
pressed mince meat also. There is another advantage in using starch or flour, 
namely, that these bodies absorb large quantities of moisture and thus increase 
the weight of the mixture. Mince meat cannot be recommended on sanitary 
grounds, since the method of manufacture is not always known and the materials 
from which it is made are not always selected with the sole view to the excel¬ 
lence of the raw materials and the health of the consumer. The meat when 
used often represents waste material from the table or factory and the fruits 
arc not necessarily those which look best bu'. probably are those usually of 
the worst appearance and the combinations are made with a view of meeting 
the ordinary demands of the market rather than of catering to the tenets of 
sanitation. 

It is not the intention of this manual to discourage any kind of legitimate 
manufacturing industry, but, in view of the general character of substances 
of this kind, if they are to be used at all, it seems advisable that they should 
be made in the home, of material selcctccf by the housewife and in a manner 
which requires no special treatment for its preservation, rather than to be* 
purchased at random in the open market, made of materials of unknown 
origin put together by an unknown process. 

Adulteration of Mince Meat .—Assuming that the materials which have 
been selected are wholesome, sanitary, and of fine quality, the principal adul¬ 
terations to which mince meat is subjected are the addition of chemical pre¬ 
servatives and artificial colors. Inasmuch as mincemeat is not expected 
to beof any very definite color the use of artificial colors is not common. On 
the other hand when mince meat is made in large quantities, lr»ns|K>rted 
long distances, and sometimes kept for a long while on the shelves of the grit- 
eery, the subject of preservation becomes a matter of serious importance. It 
is naturally inconvenient to preserve if mixture of this kind by sterilization^ 
though this has been accomplished. The method of drying and‘pressing 
has already been described. This, of course, detracts somewhat from the physi¬ 
cal appearance of the product.* The common method is the addition of a 
chemical preservative. At the present tiny I believe that benzoate of soda 
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is the one very commonly used, and it will probably continue to'^e so used, 
by most manufacturers until national and state laws or an enlightened public, 
opinion eliminate it from food products. 

Pie Fillers.—Nearly allied to mince meat in its character is a large class 
of substances known as pie fillers. Mince meat itself, as may be seen from 
the description which has bcej given of it, is nothing but a pie filler of a 
particular kind. Unfortunately the demand of the domestic cuisine is for 
substances prepared, or partially prepared, for immediate consumption. In 
this way the demand for predigested amf precooked food has become a very 
general one and the pic tiller is a legitimate effort on the part of the manu¬ 
facturers to meet this growing demand. It is far easier for domestic pur|>oses 
to make a pie of an already prepared material than to go to the trouble of 
constructing the material in the kitchen. A housewife loses sight of the 
fact that the fresh dumestii pic is probably the only one which, for sanitary 
and o^hcr reasons, should be admitted to the table. As the pie tillers are as 
varied in character as the different kinds of pies from which they are made, 
no definite standard can he prescribed for them, bruits are, naturally, the 
predominating constituent in these fillers and the condiments and spices 
used are certainly unobjectionable. If it lie possible to prepare spiced fruits 
and keep them until used for pies there would seem to be no objection to the 
manufacture, long before usjng, of these substance in large quantities. The 
difficulty, however, of preserving the freshness and aroma of a fruit or other 
substance used for pie making is so evident as to need no particular emphasis. 

Adulteration oj Pie billers .—The common adulterations in pic fillers are 
artificial colors, when they are designed to represent fruit of a special char¬ 
acter, and preservatives. The safne remarks which were made reflecting 
these bodies in mince meat apply with equal force to all kinds of pie fillers. 
Focxlp of this kihd are evidently only properly made on the premises where 
they are consumed immediately after manufacture. The addition of artificial 
colors and preservatives to such substances, while apparently necessary in the 
preseat condition of trade, is wholly objectionable from every other point 
of view, and in such cases trade conditions should properly give way to the 
demands of public and private sanitation and hygiene. 

In the interest of both hygiene agd palatability “ pie filling ” should be made 
by the pic linker. If is not possible in an article like this to secure that 
perfection of cleanliness ami delicacy of flavor which should be characteristic, 
when making large quantities of “ filling ” and transporting it over long 
distances in barrels or tubs. Make the pie filling and the pies at home. 
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Introduction.— One of the most important subjects in connection with 
the food supply is that of foods offered for the use of infants anil invalids. 
In so far as the chemical composition, nutritive properties, and payability 
are concerned, there is nothing which may lie said in general concerning 
infants' anil invalids’ finals which may not lie said with equal appropriateness 
of foods of all kinds. It is often necessary, however, in the case of infants and 
invalids, to modify certain natural foods in such a manner as to adapt them to 
the peculiar conditions present. It is impossible in many cases to draw the 
line between what may lie considered an infant's food and what an invalid's 
food. Milk, for instance, which is the universal food of infants, is also often 
prescrilied exclusively for invalids of adult age*or for well grown children. 
In the disturbances of digestion the [xiwprs of the digestive organs arc so 
changed or depleted as to reduce the grown |>cr.son practically to the condition 
.of an infant in so far as nutrition is concerned. On the other hand, every one 
of the foods which is S[iecifieaUy prescrilied for infants may also lie used by 
grown persons, under certain conditions. 

It is easy, however, to distinguish, as a class, infants’ foods from the foods of 
invalids, although the two may overlap at some [mints. It may lie broadly 
stated that nothing is an infant’s food which is not milk, or does not have the 
chemical composition, the nutritive value, and general properties of milk. In 
other words, milk is the natural foodtif the infant, and every prepared infants’ 
food must have its value determined principally by its approximation to the 
composition of the natural article. On the other hand, an invalid’s food may 
cover the whole range of nutritive materials It would lie useless, therefore, 
to attempt, in a preliminary paragraph, to distinguish sharply between thesg 
two classes of foods. It will lie sufficient, in the consideration of these foods, 
and in the study of their composition agd nutritive properties, to confine tfaa, 
discussion of infants’ food principally to milk and its substitutes,, and to 
Include other foods recommended for invalids in the section on Invalids' foods 
(p. 549). This is a broad line of demarkation wihich will avoid confusion. 
To a certain extent it will be necessary in the present discussion to conside* 
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further some of the foods which have been*generally discussed jn the pre¬ 
ceding parts of this manual. This is particular^’ true of milk, and of certain 
meat preparations. 


INFANTS’ FOODS. 

GENERAL NUTRITION CONSIDERATIONS. 

Good Nutrition. —A child is well nourished when it continues to grow 
normally; is free or nearly free from colic and other disorders of the intestinal 
tract; sleeps well, and is not fretful, but appears to be contented and to enjoy 
life. The ideal final for an infant is the milk of a healthy mother. In cases 
where this is not available artificial feeding must be practiced. These sub¬ 
stitutes for mother’s milk are considered in the following paragraphs. 
Great rare should lx- taken not to feed infants in such a manner as to make 
them Six) fat. The infant does not need much surplus tissue. 

A word of caution should lx; given jn this respect, as many mothers think if 
Jhe baby is fat and chubby that is all that is necessary. While, of course, 
plumpness indicates to a certain extent the vigor of digestive operations, 
excessive plumpness should he avoided. The child that makes a healthy 
but not too rapid growth, without becoming overfat at any period, is in a 
better condition than the on* that is too fat. The pictures of chubby cherubs 
that often accompany advertisements of proprietary or artificial infants’ 
foods may be very attractive, but this is not the kind of feeding that best fits 
the real baby for a vigorous and useful life. , A healthy child should increase 
In weight during normal growth about one-fourth of a |x>und a week for the 
first six months of its life. A child, therefore, which gains a pound in weight 
fn a month may be regarded as being in a very satisfactory condition in so far 
as nutrition and growth are concerned. 

Feeding of Immature Infants. —The selection of proper food for an infant 
depends largely upon its health, age, and general vigor. There are certain 
conditions in which foods which ordinarily nourish and support the health 
of the child are to l>e avoided. Many infants at birth have a remarkably low 
weight, and it is considered by physicians that a baby weighing less that 4$ 
pounds is immature. Thb smallness of the child renders its nutrition extremely 
difficult*, and even mother’s milk in such cases may prove unsuitable for its 
nourishipent. An infant of Ahis kind must have fat, proteid, carbohydrate, 
M s ’ and water in such quantity and relative proportions as will meet the 
possibilities of its digestion. In each case the competent physician alone c an 
determine the quantity and composition of food which is best suited for the 
purpose. 

The subject of the feeding of such immature infants is well set forth by Dr. 
Spalding in the “Journal of the American Medical Association” for September 
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*S> 998 ' In order te avoid a deficiency or excess of food, attempts 

have been made to base the quantity u|x>n the weight of the infant or its heat 
requirements; that is, the actual heat value of the food, or caloric value, as it 
is sometimes called, is made to have a certain relation to the weight of the child. 

In these cases it is necessary to modify the milk in a very marked manner in 
order to secure the proper results. The original milk must he perfectly pure 
and from tuberculin-free cattle, and should have a baderial munt of less than 
10,000 per cubic centimeter. If additional carbohydrates are used, milk 
sugar or maltose is recommended. Often certain bodies, espec ially the chlorid 
of sodium and limewater, are added to improve the digestion. 

If sweet milk does not meet the requirements, sour milk or buttermilk 
properly modified may be used. In such instances a modified milk in 
which the ratio of fat to protein is not more than 2:1 is found to lie 
most effective. The numlier of calories in the food for these very weak in¬ 
fants may not be more than too a kilo of Ixxlv-weight, and even this 
proportion can be reduced after the child grows older. In some instances, 
however, it is necessary to have a fexvd with a much higher food value, «. r., 
as much as 250 calories per kilo. The great |xiint is to watch each case to 
see how the modified milk is digested. If the fat can be digested, more fat 
is added; or if the infant digests protein easih, a larger |xTccntage of protein 
is added, while the milk sugar is usually kept coastant. 

Quality and Frequency of Feeding.- There c an !>c no fixed rule for the 
quantity of milk which should lie given tb an infant. The state of health, 
the size of the infant, and the general environment arc ail imjxirtant factors in 
this problem. It is almost im|x>ssil'le to establish any definite rule in regard 
to an infant during the first month of its life. From the fourth to the sixth 
week an ordinary child "will consume from 600 to 1000 grants of milk daily. ’ 
After the fourth month the consumption will run from 1000 to 1 -’00 gfams. 
These amounts are based upon cx[ieriments conducted on a large number of 
infants and should seldom be exceeded. 

The young infant es|>ecially musy lie protected against too large an in¬ 
gestion of food. A young baby is very apt to rejeft by vomiting any exc ess 
of milk which he has swallowed, and this Vomiting is a very natural process 
and is not a symptom of disease. The slower the’infant takes its fcxxl, the 
more likely he is to esca;>e the disadvantages of any excess. * 

The numlier of times the child should be fed fe also a variableonc. t During 
the first month of life if an infant is fed every two hours it is quite sufficient^ 
after that the feedings may vary from si* to eight times daily, up to the fourth 
month. After the fourth month six feedings are usually suffic ient, and some¬ 
times a smaller number. The quantity; of milk takyn at each feeding varies,of 
course, with the number of feedings, and is usually from 50 to 200 grams. 

It is important that the child tic frequently weighed, as the quantity of 
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food that it needs bears a certain relation'to its weight and ri fay thus be 
approximately determined. Gaged upon the calorific value of the food, a 
child weighing 5 kilograms requires a yuantity of milk representing 500 
calories, or five-sevenths of a liter, or in round numbers, 700 c.c. If arti¬ 
ficial food is used, assuming that it is as good as mother’s milk, a sufficient 
quantity of it should be employed to supply that amount of heat. 

Percentage Feeding of Infants. A great deal of attention has been 
given in the last few years to what is ^nown as the percentage feeding of 
infants. It may lie said in regard to this matter that there are two distinct and 
Somewhat different theories in* vogue. In the I’nited States the so-called 
percentage method of feeding is generally upheld by the more advanced phy¬ 
sicians, while in Germany the system which is known as the caloric is more 
generally held. Naturally, Ixcth systems have their good [siints, and neither 
by itself may l>c su'd to lie complete. 

It is not diffii ult,as a rule, if the |>erientage <om|H>sition of the food, including 
the quantity of fat, is known, to laliylate its caloric value. The trouble, how¬ 
ever, lies in determining exactly the {icrcentage relationsof different comjconents 
of the same kind of food. 1’he absolute heat value of the food mav be said to 
best subserve the wants of thc-infanl when it amounts to from 100 to 120 c a lo¬ 
ries |>er kilogram of Ixxly-weight, As the infant grows larger, this amount mav 
Ice well reduced, as, for instance, it might fall to 80 calories ]>er kilogram at 
the end of the first year. It is advisable, therefore, not only to have the calo¬ 
rific value of the food determined' |*r kilogram of weight, but also to know 
the percentages of fat, sugar, and protein in the focxl. Some exjKTts claim 
that fat is not assimilated well lw the vpung infant, and that its presence is 
often the cause of ac utc and chronic indigestion. If this be true, it is impor¬ 
tant that the physician who wishes to protect his pat ietit from an undue amount 
of fin should know the quantity present. 

One of the chief difficulties, of course, in projcerly modifving the [tercentage 
com[x>sition of milk is the fact that the milk itself varies so greatlv, es|>eciallv 
in its*'content of fat. For instance, the.milk from a Jersey cow may contain 
two or even three limes as muc h fat as that from a cow of the Holstein breed. 
Hence, any hard and fast rules for modifving milk so as to secure a definite 
percentage*composition are of little value. Fortunately, the milk varies much 
jnore a§ to its content of fat than in regard to any other constituent. Hence, 
it may be practicable to apply stereot v |>ed rules for modifying the content of 
^ugar anti protein, but not the fat. Fortunately, the determination of the fat 
is one of the easiest of all the operations in milk analysis and can be very 
successfully made by one who is not a chemist by means of the simple Babcock 
centrifugal apparatus, to l>e had of all dealers in dairy supplies. The best re¬ 
sults will certainly be obtained in the feeding of infants when both the calorific 
value of the food and its percentage composition are taken into consideration. 
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Calorifie Value of Milk.— In the feeding of infants the development 
of heat and energy is, of course, quite as important as the growth of tissue. 
For this purpose milks rich in fat .are much more important than those ri< h 
in carlxthydrates. For instance, the amount of heal and energy furnished 
by a unit weight of fat is more than double that supplied by the same weight 
of milk sugar. The calorific |tower of milk, therefore, depends more on its 
content of fat than on any other constituent. A liter of milk, approximately 
one quart, represents on an average a little oxer ^>0 calories. As a man at 
moderate work requires alxiut 3000 calories )<er day, it is seen that he would 
need more than four liters of milk. In olhef words, the axerage man might 
well live and perform his ordinary aitivities on a gallon and a half of milk 
a day, considering heat and energy requirements onlv. 

Method of Computing Calorific Value. -In order to obtain the 
calorific value of food xxhen its |>cn outage composition is known, the penent- 
age of each element is multiplied by itsrcs|x'ctixc heat value for one gram? these 
calorific xalues being xxell known. If. tjien, the total amount of food used in 
twenty four hours is determined, its total calorific xaluo is obtained In simple 
multiplication and addition An illustration may serxe best to show how this 
is accomplished. Let us assume that milk prepared, or modified, for the use 
of an infant has 1 jcercent of protein, 3 |>errent of fat. and rt percent of sugar, 
and the total quantity of milk used in a day is joo cubic centimeters. The 
calorifie power of fat is expressed in round numbers for one gram by 0.3 cal¬ 
ories; that of sugar is 4 1 calories [icr gram: and the c ale critic pcnxor of protein, 
inasmuch as it is not fully oxidized, may be taken at the same value, namely, 
4.1 small ralories per gram. The total calorific value of the food is. therefore, 
given in the following calculation: 

• 

300 X 003 X 0 3~ Sx 7 ralories flue to fat. 

300 X 0.01 X 4 1 — 12 3 calories 4 ue to protein. 

300 X 0.06 X 4.1 ~ 73 8 cuiories clue to sugar. * 

1OP1 S total calories in the raiik ingested. 

• “ 

Where constant recourse is had to such calc ulatibns, it max' be c onvenient 
to make a table xxhirh xvill give the calories*at once bv inspection, but this is 
only necessary in exceptional cases. " * 

Dangers in Bottle Feeding. —If infants are fed *by itottlc or*in any 
artificial xvav, great precaution must be observed to keep the Itottlc and alf 
parts of the apparatus free from bacterial and other infection. This is no^ 
by any means as easily accomplished as one might suppose. The mere wash¬ 
ing of the apparatus with hot water after feeding a child is not sufiicieyt. 
Two or three times a day all parts of the bottlc.sbould !>e put into water 
gradually heated, and boiled fot' some time, in order to be certain that no 
contamination is possible. Even where this milk is good and pure the con- 
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tamination of the container may be so great "as to work an injury, upon the 
child. Ail complicated methods of administering the milk should be rejected 
and the simplest one |x>ssiblo adopted. , 

Beginning of Mixed Foods. —When the first food is given, the greatest 
care should Ik- exercised in regard to its quality, and especially that it shall be 
a food most easily digested. Reference has already been made to milk sugar 
and malt as probably the best of the milk modifiers that can tie used. At 
first the solid particles of* the malt should not lie employed, but only those 
portions soluble in water. Malted cereals in small quantities may l>c given 
later on as the stomach of the'child becomes able to digest them. Fruits 
should never be given to infants at this stage, though small quantities of 
properly prepared fruit juices may not lie inadmissible after the child ap¬ 
proaches the age of a year. The juice of wholesome meat in small quantities 
is also relished by growing c hildren. Any foods which contain an alkaloid, 
such as coffee, tea, or chocolate, should lx? rigidly excluded from the diet, 
l'or the same reason alcohol should never be given to children even after they 
pass the age of infanc y. Solid food whic h requires mastication should not be 
used until the child s first set of teeth arc well developed, and then these 
articles should lx- administered in small quantities and the child taught to 
chew them as well qs [>ossible before swallowing. It is rather difficult to teach 
a child to chew, as the nartir.nl tendency after twelve or fifteen months of 
milk feeding is to swallow any solid IshHc-s placed in its mouth as soon as 
possible. 

If the foixl disagrees with the child, after it Ixgins to take other food in 
addition to milk, an effort should jx- made to tincl what particular element is 
^ at fault. There are many theories advanced in regard to this matter, but a 
safe wav is to withhold one of the elements whic h is’most open to suspicion 
and ke if the disorder which had Ixen noticed is removed. Bv a little ex¬ 
perimenting of this kinci, in a gentle way, a more rational feeding of the infant 
may be secured. 

Dirft at Weaning.— An im[x.rtant part of infant feeding relates to what 
diet should lie used immediately after weaning. The time of weaning, of 
course, is variable. Some authors recommend that it lx done at eight or 
nine month's. J’his, I think, is ehtirelv too early. If the child is weaned at 
fifteen months, it isnbnc too old, and even a longer period mav lx desirable 
at times. There arc, however, many cases where earlier weaning becomes 
advisable and even necessary. Hence, it is well to consider just what 
foods ate Ixst for the weaned infant at that early period, say before the ex¬ 
piration of. the first year. Some mothers seem to think that the first tooth 
of the-infant shows that the time for weaning is at hand. This, undoubtedly, 
is a false indication, as a child cannot cat’with a single tooth. The most 
natural period, it seems to me, would be when the first temporary teeth are 
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fully fonjfcd; in other words, when the child has completed its “second sum¬ 
mer.” The infant then has both incisors and molars for use in mastication. 
When the weaning is decided upon, it should be done gradually, giving at 
first a small quantity of foreign food and gradually increasing it as the 
quantity of mother’s milk is decreased. 

Use of Starchy Foods. —Some trouble may be ex|>erieneed in tcai hing 
the infant to take the new foods, ami this should lie undertaken with patience 
and perseverance. Great care should be exercised in not passing too rapidly 
to a carbohydrate diet whit h is rii It in start h. For this reason malted cereals 
perhaps are to l>c preferred at first to the unmalted, but at this time of life 
it is necessary that the ]xnver of the chilli’s organism for concerting starch l>e 
exercised, at least slightly, and hence the administration of a small amount of 
starch, a very small amount at the Iteginning, is desirable. The malted cereals 
could then lie gradually decreased in quantity anti the unmalted increased. 
There is no objection to thoroughly looking the tereal in ortler that the starch 
may Ice as much emulsified as possible, anti thus rendered more susceptible 
to the action of the ferments of the mouth ami of the intestinal tract lx-yond 
the stomach. There is jeerhaps no more valuable food at this time than oat¬ 
meal cooked many hours ami given in corv small quantities. Most healthy 
children soon acquire a fondness for this diet, to whit h a little milk should Ite 
added. Later cream may lx; substituted wholly or in'parl for milk, but it 
must not Ice loo rich. In this way, in a few weeks, or at most months, a child 
will graduallv lx- weaned from the breast without having had any disagreeable 
experiences and w ithout creating any unnet cssary disturbance in the home. 

While oatmeal is cs|ccciallv recommended it is by no means to lx- inferred 
that other cereals, when properly prepared, arc not good, bread and other 
cooked foods can lxt'given gradually as the ihild’s ability to masticate iu 
food projxcrlv is increased. At first the bread should Ice very soft, sic thgt even 
if it fails of mastication it may not irritate the stomach. As rule, the child’s 
apjeetite can Ice consulted, at least jcarlially, lent met always. Firmness on 
the part of the mother at this pcritxi is most desirable, since when a child has 
eaten what is known to Ice a sufficient quantity*f»r its projx-i* nutrition, no 
more should Ice given, even though the chtid cry for it, as it often does. There 
is perhaps no more dangerous habit th?n that of giving foofl to children 
because they erv for it. When we rohsider w hat is feci to iiffants in this pro¬ 
miscuous way, it is remarkable that the death-rate among them is not even 
greater than it is. * 1 

Diet During the Second Year *of Life.— The infant begins to sfieik 
during its second year and is entering childhood. The quantity of food which 
it consumes should, of course, be gradually increased as the child grows* At 
this period, however, great care should Ice exercised to prevent the fat-form¬ 
ing habit, which is very apt to be acquired bv some children. The moment 
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any excessive amount of fat is developed, the food should he diminished in 
quantity, even at the penalty of having a crying^hild. Firmness on the part 
of the parents at this period of life will save many a pang in the future, for 
parent and child. 

Later Feeding.— After the second year the child’s tastes may Ire con¬ 
sidered more, hut in all cases the quantity as well as the quality of its food 
should he watched. Children, as a rule, arc eery fond of meats (including 
fowl, fish, etc.), and there is t a tendency on their part to eat them too exclusively. 
While meat, in my opinion, is a legitimate article of food fora child, it 
should be used in moderation, and not to the exclusion of cercab and a proper 
amount of fruits. All fruits, however, should be given in the form of fruit 
juices or as cooked fruits, until the child is at least three or even four years of 
age. The ingestion of fruits, without proper mastication, is a frequent cause 
of irritation, colic, vofniting, and other digestive disturbances in children. 

Difficulty of Digesting Protein. One of the chief difficulties in the 
artificial nutrition of the human infant is found in the difficulty it experiences 
in digesting foreign protein. As E well known, protein is digested in an acid 
medium, and the gastric juite of the human infant has a low content of hy¬ 
drochloric acid during the first few months of existence. It is evident, there¬ 
fore, that in a stomach of this kind the digesting of any considerable quantity 
of protein, especially’a foreign protein, is extremely difficult. In fact, when 
feeding an infant with any foreign milk, particularly that of the cow, clots 
of undigested protein are often fouitd in the feces. On the other hand, the 
fats and the sugar of milk are much more easily digested, and the high content 
of milk-sugar in mother’s milk shows that this substance may he easily di¬ 
gested even if present in proportionately large quantities. It would seem, 
therefore, only rational in the preparation of an artificial infant’s food (that 
is, milk provided from other sources) to secure a milk rich in sugar ami low- 
in protein. For this reason the suggestion is well worth considering that the 
milk of the mare and the ass should be used as extensively as jxissible for 
infant feeding when mother’s milk is not available. 

There is special danger in feeding an infant which is not entirely robust a 
milk containing too large a content of protein. The first effect is to make 
curd of the milk, and these kimps of curd resist the feeble efforts of the infant’s 
stomach at digestion, and remain to cause indigestion, nausea, and finally 
colic and diarrhea. Even if all digested, it would provide a plethora of protein, 
•which might prove seriously inconvenient. The difficulty cannot be corrected 
bjf*fherely diluting the cow’s milk with water, for while the percentage of 
protein might be reduced to the normal amount required, at the same time 
there* is a proportional reduction of the. percentage of milk sugar, which is 
already too low in cow’s milk for the purposes of infant nutrition. 

The Soy Beta as a Food fpr Infants and Children.—Of interest 
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ia connection with the difficulties of protein digestion are the investiga¬ 
tions of br. Ruhriih,* of the value of the soy bean under certain disordered 
conditions of nutrition in which the protein of cow's milk is not assimilated. 
The soy bean is extensively used for food pur]R>scsin China and Japan, and 
has come into some prominence in this country. There is often difficulty in 
feeding infants, and even young children, a sufficient supply of protein in the 
form of milk, and the soy liean seems to offer the protein in a more di¬ 
gestible form. The soy bean flour, in which fortp it is used as a source of 
food, was analyzed, with the following results: 

I’rnrtl 


Protein,. 14 b| 

Fat. to ».t 

Mineral matter. t jn 

Moisture,. ... . -- ■ 52O 

Crude liber. , . . . . -■ .1? 

•Cancsug.tr,. 0.34 

Mon-nitrogenous ext rat t.... 14.7# 

Starth.-. None 

Ketlut mg sugars,. None 

Polarization normal weight due to optically at me sulMatue other 
than cane sugar (included in proteidx and non nitrogenous ex¬ 
tra) t),. 7-Sb° 


The protein in the flour of the soy bean is one-third greater than that in 
the whole liean. This is caused by the removal of thcYoarse lihrous hulls, 
which contain little protein, during the process of grinding. It is interesting 
to compare the analysis given with that <«f a round of lieef, which has the 
following comixisition in its edible part: 

* Prr, ml 


Protein. . . 20.3 

Fat.*. M-h 

Moisture,. f, S -5 


One ounce of the sov liean Hour, representing (10 calorics, contains -aliout 
13 grams of protein, and the flour can he used in the fo*m of gruel or 
broth or in making biscuits or muffyis. It t an also lie mixed with cereals, 
barley jelly, cream of wheat, and cither substances. It is recommended not 
only for healthy children, hut in cases of summer diarrheas and other forms of 
intestinal disturbances to which infants tlifring their first summer are subject. 
Gruel is recommended in which one or .wo labtespoonfuls to-the quart is 
used. As a rule, Dr. Ruhriih found that this gruel agreed well with infants, 
rarely causing any vomiting or increase in flic diarrhea. Harley nr sortie 
other cereal should be added from time to time as required. In later stages 
of the feeding milk may be added to the soy bean gruel with advantage. 
This gruel is also recommended bv Dr.- Ruhriih as a diluent of rows’ milk. 
When the food is prepared from condensed milk, the soy liean is valuable, 
because it not only increases the protein content of the food, hut apparently 
•Journal of the American Medical Association, No. 21, May 21, tyio. 
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furnishes the protein in a more digestible form.* If feeding is practical accord¬ 
ing to the caloric theory, the values secured by different quantities of the soy 
bean meal, used in the form of gruel, are calculated as follows: 


Qf amities or M»ai lsri>. 


1 Hr r< ts cai.i Composition. 

, Protein Fat , Su«ar 

i 

' Calo¬ 
ries. 

| 07 .. (1 level lubles|toonful to the quart). 

« 

°-35 

‘ 0.15 

0.08 

30 

* 0/.. fa level tablesjuionfuls to the quart),- 


0.70 : 

0.30 

0.15 

60 

| 0/. ($ level tablesjioonfuls to the qu<frt),. .. 


I.C | 

o -45 

0.23 

90 

1 0/. (4 level talilesj toon fills to the quart). 


1.4 

0.60 

0.30 

120 

2 o/.s. to the quart. 


2.8 1 

1.2 

j 0.60 

24a 

3 ozs. to the quart. 


4.2 1 

1 8 

; 0.90 

360 

4 o/s. to the quart. 


5 * 

2 4 

1 1.2 

480 

<; o/s. to the quart,. 


70 1 

3 -o 

■ 5 

600 

6 o/s. to the quart,. 



.?•« 

■ 1.8 

! 720 

7 o/s. t<j the quart,. 


<|.s 

4 * 

j 2 .C 

84O 

8 o/s. to the quart,. 


11 0 1 

48 

i 2.4 

96O 


A quart of gruel is made by boiling from 1 level tablespoonful to S ounces 
of the soy liean Hour in one quart of water for fifteen minutes, adding water 
to make up for loss by evaporation. Salt should be added to taste. These 
gruels do not thit ken during cooking, as they contain no starch, and readily 
settle on standing. This may lie overtome by adding i to 2 heaping teaspoon¬ 
fuls of barley, oat, rye or wheat flbur More cooking, which will add from 
0.6 to 1.2 [terccnt starch to the gruels, and aly> slightly increase the percent¬ 
age of protein. 

MOTHER’S MILK. . 

Th» Natural Food of Infants.- It has already been stated that the 
natural food of l he infant is mother’s milk. The demands of modern society, 
unfortunately, have deprived the American infant, in many cases, of the food 
which nature intended it to have. Illness, or the idiosyncrasy or neglect of 
the mother, in many more Cases, has taken from the infant its natural nourish¬ 
ment. Hut it is a condition rather Mian a theory that confronts the American 
infant, ami often it is a choice Ivctvvecn starvation and a modified or artificially 
prepared dood. » 

"I)r. Findlay, in “The Lancet" for January 8, iqio, calls attention to the 
fact that tWe are essential differences Ix-twcen human and cow’s milk which 
slfould not be overlooked. These differences extend to all the constituents 
of the milk—the proteid, the-whey, the sugar, and the mineral constituents. 
The presence of the extra amount of mineral matter in cow’s milk is of special 
significance. Some human milks have exceptionally large quantities of mineral 
matter, and these have been found Jo be irritating to the stomach of the child, 

















VARIATION A fat content of mother’s milk. 


507 


while thcdfe that.contained the*normal amount were easily assimilated. The 
good results obtained, therefore, from diluting cow’s milk with water before 
using it as food do not come from diminishing the amount of protcid, as has 
been supposed generally, but from the reduction in fhe prcqtortion of the inor¬ 
ganic salts. The salts of sodium, es|tecially, when given to children, are very 
disturbing, inducing usually a rise in tem|>crature and an increase in the cle< - 
trical excitability of the musclgs. On the other hand, calcium salts have the 
opposite effects. The difference in salt content aloty does not explain altogether 
the superiority of human milk, since the mineral matters of human milk, if 
separated and given independently to the infants, produce irritating re¬ 
salts. Apparently human milk contains some beneficial organic substances 
not well understood in whir'll the mineral matters form an active constituent, 
and whic h are destroyed in their separation from the milk. The general con- 
ciusitm of the investigations is that we do not yet fully understand the secret 
of the lienetic ial effec ts of human milk, but that it probably is due to some 
essential and probably organic substance of the nature of which we an* at 
present entirely ignorant. 

Variation in Character and Quantity of Mother’s Milk. -During its 
prenatal life the child has been sup|iortecl solely by the blood of the mother. 
In its first days of infant life it lakes but little nourishment, and that is 
of a rather extraordinary character. The mother's Tnilk, at the time of 
the birth of the offspring, as is the case with the milk of all mammals, is not 
normal. In fact, it is not milk at all, Iftit is a thick fluid called colostrum, 
which has quite a different chemical composition from normal milk; there 
is no doubt, however, that it is the normal food of the c hild during the first 
hours of its existence. It is generally sup|>osed that the mother serretes the 
greatest amount of milk at the time of birth. This, however, is not the case 
The amount of milk sec reted by a healthy mother increases very /apiclly 
during the first period of the child’s growth, and reaches a maximum afeout tiie 
time the child requires the largest amount. It then Icegins to decline as the 
child may be fed with other thirds until the weaning period arrives. The 
mother’s milk usually reaches a quite constant composition tffler alxmt the 
third week, and after this jtcriod contairi! the following ingredients in about 
the percentages named: 


m gerctnl 

Protein,... T.o-J .5 

Fat,. 3 - 5 “ 40 

Sugar. 0.5-7.0 

Mineral substances,... 0.2 

Organic substances,. o ; 6 


• • 

Variation in Fat Content of Mother’* Milk.—It is Evident ’from 
the analytical data which have been collected that the composition of mother’s 
milk varies quite as much as that of other mammals, and that even in the 
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natural feeding of an infant from the mothers breast conditions «ften arise 
which are inimical to the child's health. These conditions are due both to the 
variations which take place in the milk of the mother, changing the relative 
constituents or character of the various ingredients, and to the varying vitality 
of the child. Dr. Taylcr-Jones, in an article in the “Archives of Pediatrics,” 
treats particularly of the variation of the fat percentage as a factor in feeding. 
Dr. Jones draws the following conclusions from the results of her studies: 

i. The importance of mother’s milk (’annul be overestimated. A physi¬ 
cian should feel that he is taking the baby’s life in his hands in lightly changing 
from breast milk and should so ibipress the mother. Besides the immediate 
danger, which at times is not so great, it lessens the stamina for later years. A 
right start in anything is essential, but nothing is more im)>ortant than a right 
start in life. 

3. If there is some disturbanie to the nursing infant,the breast milk should 
be examined, unless some cause, like tuberculosis, is at once recognized. It 
is not Mng since patients were pronoumed anemic u|>on looking at them, but 
to-day the hemoglobin must be estimated. So must it l>c with the breast milk. 

3. Fat is an impirtant faitor if only for its variability. 

4. The importance of the fats has im reused lately since the Breslau in¬ 
vestigators gave them such an important role in infantile atrophy (marasmus). 

5. For the most part fat gradually increases in amount from the begin¬ 

ning to the end of a feeding, with occasionally a dip down at the end. As yet 
there is no proof that the increase is arithmetical. A baby that needs more fat 
than it is getting can easily be put to the breast after some milk has been 
pumjied out. 1 

6. A fat percentage, within a few tenths of a percent of the average, may 
be obtained bv taking equal s|>ecimcns from ’the beginning and end of the 
feeding and examining the mixture, This is entirely practicable dinieallv 
and should be done. 

Addition of Alc’ohol in Beverages to the Diet of Mothers.— It is pop¬ 
ularly believed in many countries where fermented beverages are commonly 
consumed that the addition of wine or beer to the diet of the mother is Ircne- 
ficial, improving the quality of the milk‘a,nd also sustaining the strength of 
the mother foi* her extra duties. The use of aleohol in moderate quantities 
does not give rise to the presence oftany aleohol whatever in the milk. Pre¬ 
sumably, the udiole of the alcohol isJmrned in the mother’s lxidy, or at least 
it does not enter tht secre'ion of the mammary glands; hence there is no danger 
usually of administering alcohol to the child by giving it to the mother. It 
•9 doubtless*true that the character of the mother’s milk may be somewhat 
modified by the use of alcoholic beverages or alcoholic malt extracts. Ex¬ 
periments have shown that an alcohols- beverage tends perhaps to increase 
the fit, and td a less extent the protein. While it is true that physicians, as 
a rule, are very loath to recommend that the mother drink a fermented bever¬ 
age, there are some cases of ill health in which such advice has been given and 
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followed jtfith benefit, especially if the mother, before the birth of the child, 
has been in the habit of using a moderate amount of alcoholic beverages. 
In such cases pjrhaps it is not advisable to prohibit entirely the use of these 
articles during the period of lactation. On the other hand, those who have 
not been accustomed to the use of alcohol may find that there is danger of 
its administration proving deleterious Ixith to the mother and to the child. 
The safest way is to get along without such 1 leverages. 

The Effect of Worry or Excitement on the Mother's Milk.— Any sud¬ 
den trouble or shock which produces excitement or suffering in the mother is 
apt to induce very radical changes in both the (harac ter am! quantity of milk. 
These changes are of such a nature often as to interfere with the nutrition 
of the child. For this reason a nursing mother should lie kept as free as pos¬ 
sible from excitement or from participation in any functions which produce 
unusual excitement, worry, or anxiety. Especially should social functions 
of all kinds be abandoned during the nursing period, and if jxissible all cause 
for worry should lie kept from her. 


COMPOSITION OF HUMAN MILK COMPARED WITH THAT 
OF OTHER MAMMALS. 

In the nutrition of the young of man the mill^ of onl/a few other mammals 
are employed, cow’s milk l>eing generally used in this country. In other 
countries, and sometimes in this, the milk of other mammals is used, namely, 
the goat, sheep, mare, and ass, but these arc not common substitutes for 
mother’s milk in the United States, and it may lie said that the milk almost 
universally used in lieu of mother’s milk'is that of the cow. 

Variations in the Composition of Different Milks. —Cow V milk jp 
by no means of uniform comjxisition. It varies in a vefy large degree, not 
only among different breeds, but among the individual anjjnals of the same 
breed. The same statement may lie made of mother's milk and the milk 
of other animals. The natural adaptability of the young < hild to slight vari. 
ations in its nourishment is thus the necessity of* its existenc e.* 'l’his renders 
it advisable for a child deprived of its Another's milk to lie nourished in a 
rational and systematic way in order to insure a.growth which, even approx¬ 
imates that provided by its natural thilk-supply; In fact, if the motjier lx- suf¬ 
fering in any way from a disease or fromemalnutrition, a 1 letter food*for 
the child may lie usually supplied from the cow than it would otherwise re* 
ceive. Upon the whole, therefore, if may be said that the nutrition oT*the 
young infant deprived of its mother’s^nilk is. not so hopeless nor "so difficult 
a task as is commonly supposed. It requires, however, a degree, of'skill, 
patience, and efficiency which is usually not Tour’d among those who are 
called upon to supply the needed nourishment. 
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Comparative Analyses.— If the student begins to look throuj^j authori¬ 
ses for the composition of mother’s milk, he Incomes at once confused. The 
best that can lie done, therefore, is to say that the variation* in mother’s milk 
arc quite wide, but not ot a character to threaten the health of the infant. The 
principal ingredients of mother’s milk are the nitrogenous constituents or 
protein, sugar, fat, and mineral substances. I have compared the analyses 
given by many authors, and it apjKiars that the following may be considered 
a fair average of the data which have been reported, both for woman’s milk 
and princi]«l substitutes therefor: 



Woman’s 

Cow's 

Coat’s 

Mari’s 



Mtu. 

Mine. 

Milk. 

Milk 

Milk 


Percent. 

. Percent 

Percent 

Percent 

Percent. 

Protein,. 


3-o 

2.80 

1.1)0 

I.60 

Fat,. 

. 3-5 

3-0 

3-40 

I OO 

o.<)t 

Sugar. 

. • *-5 

5 -° 


<> 33 


Mineral matter (ash), 0.2 

0.7 

0.05 

0.4> 

0. 

Wafer,. 

. 88. ^ 

S7.4 

80.05 

<KM2 



From this comparison it appears that human milk does not corrcsjxmd 
to any of the principal milks which arc used as substitutes. The amount 
of protein in the milk of the fnarc and the ass approximates more nearlv 
the comjxisition of human milk than does that of the cow’s or goat’s 

milk. • 

Value of Goat’s Milk, Especially as to Fat Constituents.— Atten¬ 
tion has already l>een directed to the composition of goat's milk and its possi¬ 
ble utilization as an infant food. Some interesting investigations were reacted 
by I)r. Kell in a pajrer read before the Sec do# on Pediatrics, New York Academe 
of Medicine, in January, 1006. Goat’s milk was fed to a number of 
infants under the fare of l)r. Bell, and in many cases with good results. The 
average jiercentagc of fat in the goat’s milk used was 4.8 percent, and of pro- 
tcids, 3.8 [icrcenl. In closing his pajier Dr. Kell states: 

C 

In viaw of these physical and clinical differences in the various milk fats, 
not only as regards different animals but individual breeds, or possibly mem¬ 
bers of the same breed, and the experiments on animals with fat-laden foods 
relative to the .digestive secretions, it seems reasonable and promising to make 
extensive clinical observations, so t*hat pc may lie governed by practical as 
well as theoretical knowledge in this most important branch of our daily Work. 
It Vems probable that a great Meal of mystery heretofore existing in the ad¬ 
aptation of milk to infant feeding, not only as regards fat, but proteid indiges- 
tioftt will be largely cleared up by a move intimate knowledge of the chemistry 
of the fat. constituents employed. In this connection we might pertinently 
ask if we are using the best aml'most economical source of milk supply. While 
not possible of confirmation, I .believe goodmilch goats (the Nubian, for instance) 
will give a larger milk ratio tier expense of fcsxi and keeping than the cow. 
She is more docile, less excitable, not subject to tuberculosis or other disease 
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fo this climate. Being a browser,rather than a grazer, she will thrive when rows 
would not; and, above all, she is cleanly. Her excrement is solid and her tail 
short, consequently she is not*covered with manure as is the cow. It is safe 
to assert that th^ production of tow’s milk free from manure bacteria is 
commercially impossible. Not so with the goat; she can lie easily washed 
(tubbed if necessary) and aproned for milking. I believe an assured nun- 
contaminated goat's milk supply not only commercially possible but prof¬ 
itable. 

Conclusions. —First, the digestion of fat retards the flow and diminishes the 
amount of gastric juice, at the same time lowering it* digestive |>ower. Second, 
the ingestion of fluid oil increases the flow of pancreatic juice and probably 
the activity of its fat-splitting enzyme slcapsin. Third, in case the fat is not 
fluid at body temperature, it may still further retard and pretent the flow of 
gastric juice according to the first hypothesis .mentioned by Dr. l-abassuff, 
viz., coating over the gastric mucous membrane, thereby mechanically inter¬ 
fering with secretion, or in the case of coagulable food, such as taseinogen, 
by cowering the curds with a layer of insoluble fat, thercby^irexcnting the action 
of gastric juice upon them, though secreted in sufficient amount and power, 
and also by preventing the action of the trypsin ujxin them, though brought in 
contact with an increased supply of pantreatic juice, assuming that the action 
of the steapsin on the fats will lie partially nil, or at least much im|icded by 
the insolubility of their fat-covering jiermitting the curds to pass undigested. 
Fourth, if goat’s milk fat, relative to that of ccftv s milk more closely approxi¬ 
mates human milk fat, and if the proteid and sugar constituents are not more 
incompatible than in cow’s milk, and if there exist no serious commercial ob¬ 
stacles, goat’s milk merits an extensile and thorough clinical trial in infant 
feeding. 

Composition of the Mineral Matter of Milk. —The average quan 
tity of mineral matter in milk is pretty dose to seven-tenths of one percent. 
The average quantity cfl mineral matter in woman's milk is considerably less^ 
and is variously given by different authors. There is also a Marked difference 
in the composition of the mineral matters of the milks of flesh-eating animals 
and of herb-eating animals. Among the imjiortant mineral constituents of 
milk, or rather those of great dietetic iftiportam e, is lecithin, a substanc e allied 
to protein and which uniformly contains phosphors. It is true that a con¬ 
siderable amount of the phosphorus whic hewurishes the tissues, and especially 
the bones of the growing infant, is provided from the phosphorajj in the lec¬ 
ithin of its foods. Woman’s milk ^particularly tich,in lecithin, jnd thus 
well suited to nourish especially those tissues ofjhe body in which phosphorus 
is an important element, such as the leones, the nerves, and the brain. The • 
milk of the goat contains slightly more mineral matter than that of the cirX\ 
while the sheep contains slightly less, ^he amount of mineral matter in the 
milk of the horse and the ass is not quite half as much as it is in the cofc’s 
nnlk. The percentage composition M the mineral matter docs not" differ 
greatly in different milks. The distribution of the mineral substances in the 
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milk of the cow may, therefore, be regarded.as typical of all. TJe average 
composition of the ash of cow’s milk is as follows:' 


Percent. 


Lime,. 20.3 

Magnesia, . . 2.0 

Potash,. 28.7 

Soda,. 6.7 

Phosphoric anhydrid,. 29.3 

Chiorin....... ir.o 

Carbonic acid,. a... 1.0 

Oxid of iron. 


Less oxygen as chiorin,. 


103.0 

3 -° 

100.0 


Thq phosphoric acid, lime, and iron are the chief nourishing constituents of 
the ash of milk. The magnesia, the |»>tash, the soda, the chiorin, and 
the carbonic acid arc of less im]x>rtaifce in nutrition. 

Adaptation of the Milk of Each Animal to its Own Young.— Even a 
brief study of the composition,of the milk of different animals cannot fail to 
lead to the conclusion that nature has provided for each kind of animal a 
particular kind of dret. We cannot even say that the same substances in dif¬ 
ferent kinds of milk have the same nutritive properties, and certainly they have 
not the same adaptability. For instance, that constituent largely present in 
milk, namely, nitrogen or casein and its cogcners, while theoretically almost 
the same in any of the milks of the various animals, is in fact entirely dif¬ 
ferent in its adaptability for nourishing t fic young. The same is true of the 
.milk sugar, the fat, and the mineral constituents. W^y this is so is perhaps 
beyond the powdl of man to say; that it is so, is evident from the fact that each 
kind of young docs best on its own mother’s milk. Investigations of the young 
of many animals have shown that these elements arc present in the body of 
the yopng at the time of birth in almosf the same proportion as in the natural 
milk of the mother of the,animal. It his been found, for instance, that the 
milk of the dog had an ash contentexactly the same as the body of a new-born 
puppy. Lusk draws the ayiduslot^from this that the ash of the milk is perfectly 
adapted for the eonstnjetidh of the puppy tissue, and, further, he calls attention 
to. the fact, that it is entirely different in composition from human or cow’s 
or other milks. 

‘Percentage Composition of Milk in Relation to Growth.— In addition 
to the preceding statements,^ may. be shown that the percentage quantity 
of Certain tailk constituents is related more or less closely to the rate of 
growth of the animal. Lflsk quotes k table from Bunge which shows thb 
comparison. 













MULTIPLICITY 

• 

OF INFANTS’ 

FOODS. 

5‘3 

• >•’ 

Xsho or Animal 

• 

Time in I*ays 
koe the New* 
j Born 
' TO Doible 
Itj> \V eight. 

too 

IT-Afttl. 

Tarts or 

Ash 

• 

Mum Contain: 

Cali turn ( »m<1. 

Man. 

180 

i 6 

0.2 

i 0.0*28 

Horse. 

60 

| 2.0 

•4 

.124 

Calf . 

47 


.7 

.1(0 

Kid . 

It) 

) 4 3 

.8 

.210 

Pig . 

16 

N 0 



I<amb. 

. . 10 

^ °-5 

• •<) 

.27 2 

Dog . 

s 

7.1 

1-3 

•453 

Cat. 

7 

! V -5 

- 



Lusk his made a careful study of the sc ionic'of nutrition of young animals 
and has quoted many authorities supporting the conclusions which he has 
drawn. It is found, for instance, that human milk whi< h is secured from three to 
twelve days after the birth of the child contains double as much iron at that tint* 
is is found at later periods of lactation, K.sjxrc-ially if the mother is imper¬ 
fectly fed, or lives in squalor or poverty, the jccrcentagc of iron in the milk 
rapidly diminishes. The quantity of lime in cow’s milk is much greater than 
(hat required for the human infant, hut is adapted to the needs of the calf. 
The relative composition of cow’s and mother's milk at a period of lactation 
of five or six months shows a very distinct difference. For instance, the pro- 
teid in the cow’s milk at that period is approximately 3.5 percent and in human 
milk only 1 percent, while the fat in the tw*u are almost the same, though the 
cow’s milk has slightly the greater quantity. On the other hand, the milk 
sugar in the row's milk at five months is very much less than that in human 
milk at the same period of lactation. All these data show that there is not so 
much carbohydrate, th&t is, milk sugar, in cow’s milk as is Required for the ■ 
normal nutrition of the human infant. 

SOME PROFESSIONAL OPINIONS OF PREPARED 
INFANTS’ FOODS. . 

Multiplicity of Infants’ Foods.—In*gcneral it may be said that the 
multiplication of so-called prepared, artificial, or manufactured i Want s’ foods 
cannot be looked upon with much faifor. Such foods may often be .kept for 
months before they are used; may l>c subjected to all kinds of bacterial and 
other contamination; and may fail in almost every respect to meet the conditions 
of ill health in infants, though at times they may, and apparently do, furnftli 
the proper nutrition for a healthy rhil<V These preparations, however, as 
will be seen in the more particular discussion which will follow," are not of 
the kind which require previous manufacture, but can be easily supplied at 
home by the intelligent mother or nurse. The evident advantage of the home- 
34 
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modified or prepared milk is that it can tie made of fresh material^ and under 
the supervision of the one most interested in the welfare of the child. A col¬ 
lection of the analyses of some of the more commonly advytised infants' and 
invalids’ foods is presented in the table given on page 590, under invalids’ 
foods, more as an illustration of what has been done than with anv idea of 
making a complete list of the foods offered for consumption, as their number 
is legion. 

Definition and Standard for Infants’ Foods.— Few countries have 
made an effort to establish an official definition and standard for infants’ 
foods, but the colony of Victorians an exception to this rule. In “The British 
Food Journal” for April, tyoc), page 59, is found a definition and standard 
for infants’ foods in the colony, which is as follows: 

Definition : Infatjts’ food is food described or sold as an article of food 
specially suitable for infants of twelve (12) months of age or under. 

StaMard : Infants’ food shall contain no woody fibre, no preservative sub¬ 
stance, and no mineral substance insoluble in acid; and, unless described or 
Bold specifically as food suitable otilv for infants over the age of six (6) 
months, shall, when prepared as directed by any accompanying label, contain no 
starch, and shall contain the essential constituents of, and conform approx¬ 
imately in proportional composition to, normal mother's milk. 

Prepared Infants’ Foodg Hot Generally Commended.— Prepared in¬ 
fants’ foods are not looked u]x>n with general favor bv the medical profession, 
especially those who treat principally the diseases of children. A common fault, 
which cannot be too strongly condemned, isjhe extravagant claims put forth 
respecting the merits of these prepared foods. Products showing wide typical 
differences in composition are advertised under practically the same claims for 
■ excellence. Agjinst these extravagant advertisements must be placed the 
almost unanimous opinion of competent medical authorities, not interested in 
any way diryc^y or indirectly in the preparation or sale of any particular kind 
of proprietary food. 

It ic not the purpose of this manuaf to deny that many of these foods are 
both nutritious and helpful in many cases; but it is certainly not to be supposed 
that they have all the virtues rlainfcd for them. The discussion which follows 
must not be'considered in anv sense as an attack upon the value of prepared 
infantsMoods; but only as an attempt to set forth as fairly as possible their 
actual composition and nutritive value; describe the methods of their prepa¬ 
ration and administration, in so far as known, and to call attention to the 
fact that these foods are to be regarded as substitutes to be used only in case* 
of emergency and are not to .be relied upon for the nourishment of infants in 
general. * 

One eminent practitioner says that he does not believe that any prepared 
infants' food can meet the requirements of infant feeding, because it is an 
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individuafSAnd not a general question. Another says that a long exjicricnce in 
(he feeding of infants has convinced him that an ideal food need contain noth¬ 
ing beyond the near trial constituents of cow's milk, and (hat he has not found 
any necessity for the addition of start h or other inodift ing or converting agents. 
Another says: “In my opinion the constituents of the infant's food should 
be those of milk more or less modified in preparation to meet the individual 
case. In substituting cow's milk for mother's milk it is generath not necessary 
to split the proteins. On the contrary, it is generally better not to do so. It 
is quite as necessary to avoid an cm ess of fat as of proteins. Metili/.ation 
long continued in this tase is capable of causing scurvy, l’asteuri/.ation 
with ordinary plants and ordinary care is not reliable, because of the dan¬ 
ger of sterilizing on the one hand, or keeping at a fermenting temperature on 
the other. As a rule, neither is necessary with a dean milk and sulheient 
cared’ 

Another writes: " I am opposed to the use of all infant foods except as they 
arc makeshifts. As such they often sene the useful purpise of tiding the 
infants over periods where fresh milk is not tolerated. Their continuous 
and prolonged use is regarded as dangerous.” 

Dr. lirennemann, of Chicago, has contributed a chapter to Hall's work on 
“Nutrition and Dietetics,”* in which the following statement is made: 

The only food that meets all of the infant’s requirements is human milk. 
This is especially true during the first fc^ weeks of life, when any artificial 
feeding is often a dangerous substitute. lireast feeding should be encouraged 
in every way, ewen if only for a short time The pessimism about increasing 
inability of mothers to nurse their babies is not entirely well founded, l-'rom 
the “consultations de nourrissons” in P&ris, and from many other sources, 
comes increasing evidence that many more mothers would he able to nttrsc < 
for many months, and nearly all of them for many weeks, if they were projierly 
encouraged, and prcqierly taught how to nurse, and how to care for thenfsclvcs 
and for their babies. k 

• 

Dr. Hrennemann makes the following statements in regard to substitutes for 

mother's milk: ’ 

* 

The very extensive use of these so-called “foodij” warrants tijeir brief dis¬ 
cussion. For our purjxise they may lit divided into two clasps: 

1. Those that arc advertised as complete foods in themselves an?) contain 

milk. • 

2. Those that arc to lie used only in conjunction with fresh milk, and are so * , 

advertised. • • 

In the first class are the sweetened condensed milks, the malted milks, 
Nestld’s food, etc. Condensed milk is mijk evaporated to about one-fourth 
of its volume with the addition of about forty percent of cane sugar. • In the 
others the milk is evaporated toMrvncss, and sugar and partially or completely 
dextrinized flours are added. In the malted milks the predominant carbo- 

• Reprinted from HaH’s "Nutrition and Dietetics.” Copyright, 1910, by D. AppW- * 
too ft Co. 
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hydrate is malt sugar; they arc all deficient is fat and fresh anim*|’proteids, 
and contain an excess of carbohydrates. Many infants apparently thrive 
on them alone for some time, but are always‘less immune and resistant to 
infections, and practically invariably, if fed 1 on these alone for a long time, will 
show decided evidence of rickets, often of scurvy, and other nutritional dis¬ 
turbances. 

In the second class lielong such malted fcxxls as Mellin’s and Horlick’s, that 
arc com|Hised chiefly of dextrins and maltose, esjieiially the latter; the farin¬ 
aceous foods, such as im|>erial granum, Ridge's fcxxl, Robinson’s patent barley 
flour, etc., that arc composed largely, alxfut 75 |>erccnt (Holt), of unchanged 
starch; Kskav’s albuminized f« kmI, made up largely of dextrins, dextrose, and 
lactose, (17.81 percent (Holt); an<f starch. 21.21 percent (Holt). They take the 
place of the simpler carbohydrates, barley, oatmeal, sugar, etc., over which thev 
have few or no advantages. The malt preparations are useful when malt 
sugar is desired rather than milk sugar or cane sugar. The farinaceous prepa¬ 
rations form a convenient transition either in the milk, or as a porridge, to 
the cereals. The chief objec tions to these “foods” are the price; the ti.se of 
the word "food,” that leads the uninformed to think of it as the imjxirtatit 
part of the mixture and not the milk; the e|uestionable claim that thev have 
some sjH'cial virtues as milk modifiers; and the direc lions whit h go with them 
that assume that all babies of a certain age are alike, and that the mother 
(for they are advertised to the Jaity) and a printed page alone can meet one 
of the most complex problems in medicine. 

Opinions of an‘Eminent English Physician. It is well to consider 
the opinions of those who have made a sc ientific study of the nutrition of infants 
and are qualified by their educatiort and c\|iericncc to judge of the efficacy of 
different fcxxls. Dr. Robert Hutchison, who.is the assistant physician to the 
London Hospital and the Hospital for Sidj Children, has written most interest¬ 
ingly in regard to the large group of infant's foods offered to the consumers 
•in England. Hp divides the English infants' focxls Into the following three 
groups: 

t. Comfdrtt ^Substitutes jor Human Milk. In the first of these are in¬ 
cluded all which arc intended to lie complete substitutes for human milk and 
on width an infant maybe healthfully reared without other food. He states 
that such focxls are, practitallv speaking, desiccated milks, although many of 
them not only have had water removed, but have had other constituents added. 
Such fcxxls way prove very healthful in the nutrition of children, but still 
must lie XIstsI wfth caution. One im|*>rtant prec aution is that when a child 
is*toorc than a few months olcEsome fresh fruit juices should lie added to the 
fqpd, otherwise scurvy may result. Such fcxxls also have the disadvantage of 
containing too little fat. For the [xxlr, however, the great drawback is the 
cost, as it is^vastly more expensive tee rear a child on one of these foods than 
upon ffesh or even condensed milt. 

a. Mailed Foods.— The second class of infant’s foods to which Dr. Hutch¬ 
ison alludes are those which contaip malt, or which have been subjected to the 
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malting process. These, of course, are starchy foods in which the starch has 
been partly converted into sugjir !>) the action of a diastatic ferment. According 
to Dr. Hutchison,«infants under six months of age are not able to digest starch, 
and these predigested stare h foods hate been introduced to meet that difficulty. 
They are supposed to contain either no starch, or a stare h which has undergone 
conversion into dextrin and maltose or dextrose in course of preparation. 
One of the foods to whic h reference is made is well known in this country and 
may he regarded, for practical purposes, as simple, a desiccated malt extract. 
It bears to malt extrac t very mm li the same relation that some of the foods 
of the first group do to condensed milk. 1 >.. Hutchison suggests that an in¬ 
fants’ food of this class, if a manufactured food is to lie used, is about as good 
as any, but it is onlr intended to be used as an addition to milk. 

This class of infants' food also includes those prepared with enzvms which 
are S'4p]Kised to concert the starc h during the preparation of the food. The 
chief objection to Ibis (supposing sinh a concersion could reallc take place) 
is the haphazard method of preparing food in a general way in the mirserc. The 
particular food, to which reference is made, is poor in fat, especially for a 
very young infant, and the child’s diet is, therefore, apt to be deficient in 
that ingredient if such a food is largely relied upon. 

3. Starchy —There is still another group c f infants' foods, ;u c circling 

to Dr. Hutchison, which make no pretense of lacing malted at all. In other 
words, they arc starchy foods pure and simple. In some cases thee may have 
been baked so that the stun h grains hacelft ett ruptured, but otbercci.se they are 
eery much like Hour. Such foods may not harm children echo are able to 
digest starch, and although they may be of some use, be way of c hange, they 
hace no real adeantage over simple preparations such as lucked llocir, oat 
Hour, or anv other onfinary cereal preparations. For 1 hilc^ren less th.m six. 
months of age such foods should lie avoided altogether. Dr. Hutchison sacs: 

“I think that it must have fallen to the e\|ierienc e of everyone here to bacc 
seen a great deal of harm done by a*mixuse of these foods. In the case of 
adults echo are confined to a semifluM diet sue h preparations maj o< casionally 
I>e of service, but an intelligent manipulation of llour, oatmeal, and an infu¬ 
sion of malt will make recourse to them very rarely necessary.” 

• *• 

The Addition of Cereals to Infants’ Foods.— There* is a werv wide 
difference of opinion in the medical professidt. regarding the advisabi!ilv*of 
the use of cereals in infants’ foods. It maybe said that there arc two schools 
which are more or less in agreement on*some jioints and quite opposed in tficir 
opinion on others. Of the one sc hool it may die said that ihe admixture of 
some form of cereal to infants’ foodg is admitted only when cow's .mill is 
substituted for the milk of the •mother. The argument is that row’s milk is 
not a normal food for infants, and, therefore, when it is given the admixture 
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of other substances may be indicated. The theory on which cereaftfpods in a 
proper state of subdivision am! cooking are mijetl with milk rests on the fact 
that it is supposed to render the curd less coagulable. In other words, the ad¬ 
mixture of a certain quantity of rice flour, or barley flour, or wheat flour, to 
the milk tends to keep the curd subdivided and thus avoids the danger of a 
hard mass coagulating in the stomach of the infant. The experience of 
many eminent physicians in this line gives considerable weight to this theory, 
and it is fully developed in some of the statylard works on infant feeding. A 
distinction must lie made, however, in the opinions of many physicians, be¬ 
tween those who have never Ig-cn interested in any way in any particular 
form of infants’ food, and those who have given their opinions at the request of 
manufacturers of these articles of diet. In the one instance the opinion must be 
regarded as unbiased', and in the other as subject to a considerable degree of 
suspicion. One thing should be kept in mind, and that is that the saliva of 
the inflint contains at most only a trace of the digestive ferment which is cap¬ 
able of converting starch into sugar, This would indicate that a starchy 
diet is not a normal one for young infants. The boiling of the cereal in water 
and using the water is quite a different proposition, as in such cases very little 
starch enters into the solution.’ The extract from the I coiled cereal is com¬ 
posed of soluble carbohydrates and other bodies soluble in water, and thus in 
the case of starch, if any l>eabsorbed at all, the first steps of digestion have 
taken place. I he addition of barley water or cither cereal water to milk is, 
therefore, hardly to be considered *in this disc ussion, but onlv the addition of 
actual starch. The other school of physicians is strongly of the opinion that 
starch should not be an integral part of an, infant's food. 

Pritchard has compiled the most recent information, based chieflv upon the 
work of I,mil Ihjpher, relating to the digestion of carbohydrates in the intes¬ 
tinal tract. As a result of these investigations the whole conception of the nutri¬ 
tion of infants ^v starch has been greatly modified. While it is true that even 
very young infants may apparently dispose of starch by digestion in the usual 
wav, it.is found that this is not the case, , Starch given at this early period of 
life may be cfigestecl, but if is digested in the wrong way, in the wrong place, 
and by the wrong agencies, Instea'd of the starch Iceing broken down bv the 
proper amylopsin ferment In the duodenum, it is attacked by bac teria in the 
colon and converged into irritating acids, such as acetic, butyric, and valerianic, 
arid into gases, such as hydrogfn, methane, and carbon dioxid. These results 
styculd lead pediatrists to an ultra-conservatism in advising starchy additions 
to synthetic infants’ food. * 

Substitutes for Infants' ‘Foodsi— It cannot be admitted that the pre¬ 
pared splid foods which are not modifications of milk have any right to the 
name of infants’ foods. They are, undoubtedly, substitutes for infants’ foods, 
and should he so considered and n^med. It is not intended to denv that these 
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foods ofty*Jhave value. They a(e in some instances undoubtedly utilized by the 
infant with benefit, and especially in those cases where the actual food, viz., 
milk, cannot be obtained in Ate quantity or of the quality desired. In such 
cases a clean, well madesubstitufe may often sa\e the infant’s life. The 
number of so-called infants’ foods, or substitutes for infants’ foods, on the 
market is legion. They are made of widely carving materials put together 
in very different ways. They are sometimes conqtosed chiefly of starch, while 
others have as the most im]>ortanl constituent sugar of milk or other sugars. 
Still other preparations consist largely of malted cereals, the starch during 
the malting process having undergone transformation, chiefly into maltose. 

Relative Nutritive Properties oj Pifjerent Substitutes.—tin very definite 
statement can be made as to the relative value of these substitutes. It may lx* 
safely asserted, however, that a preparation composed chiefly of starch is the 
least desirable of all. Probably the most desirable would I w those which contain 
large quantities of milk sugar or maltose, together with the constituents 
of the malt which accompany the maltose, that is, the protein and the fat. It 
is easy to determine the exact composition of these preparations by analvsis, 
and in point of fact in many instances their chemical constitution is plainly 
printed on the labels, so that the users of (Jum know exactly the relative 
quantities of fat, protein, and sugar which they contain. For nutritive pur¬ 
poses, however, especially in the case of infants, it is net sttflic ient simply to 
know the quantity of the several ingredients which are present. It is nec¬ 
essary also to know the state in which,they exist and their origin. This 
information is not always communicated to the purchasers and users of 
these compounds. Theoretically, a substitute for infants’ food which would 
have approximately the composition of the milk of the mother, of course ex¬ 
cluding the water, would Ice most desirable. It would not, apparently, be diffi¬ 
cult to prepare a compound of such a composition that when one part of it 
was mixed with nine parts of water the solution would have approximately 
the same relative comjeosition as mother's milk, tiiat is, t |cefcent of protein, 
a percent of fat, 6 percent of milk sdfcar, and t |cerccnt of miscellaneous con¬ 
stituents. Even this rom[tosition would not Ice a,guaranlee that the product 
would be suitable for the nourishment erf children. It would lcc quite im- 
possible, in any artificial way, to make a mixturg which woukj Ice identical 
in nutritive value with that, sccrefcd by the hurqan bncast. {t cannot, 
therefore, Ice regarded as of prime necessity that substitutes for infapts’ 
fccods should have approximately the composition of meet leer '3 milk. 
Departures of considerable magnitude might Ice made from this hfcal 
standard without materially affecting the {suitability of the preparation 
for nutritive purposes. The chief objection to these prepared ficods is 
not that they vary widely frorp the dry substanfes in the mother’s tfiilk; the 
most serious objection lies in the fact that they are artificially conqcounded and 



INFANTS’ AND INVALIDS' F«ODS. 


510 

cannot possibly take the place of nature’s nourishment. It wouKMje unwise 
to place them under universal ban, for reasons already given, but they should 
be used only in cases of necessity, or when the physician specifically advises 
their use and takes the full responsibility therefor. 

Objections tq Predigested Milk.- 1 ’redigested infant foods, and among 
them predigested milk, arc often advertised. The converting of the protein of 
milk (casein) into a soluble form is one of the steps of digestion and the for¬ 
mation of curd in an infant’s stomach is one of the most common causes of irri¬ 
tation, and also of nausea, colic, and diarrhea. It is highly desirable that this 
condition should t>c avoided, and attempts have l>een made to convert the casein 
of the milk into a peptone, or some soluble form of protein, before feeding. This 
process is called peptonizing the milk, and affects the casein as a diastatic 
ferment does starch. In other words, a diastatic ferment converts starch into 
a soluble form, sugar, and a [>eptonizing ferment converts the casein into a 
soluble,form and thus makes it more readily digestible. It must be borne in 
mind, however, that the predigestion of any food is not a natural process. The 
functions of the laxly are strong and vigorous in proportion as they are legiti¬ 
mately exercised, and the feeding of a predigested fixxl for any length of time 
cannot fail to impair the digest he organs. For this reason u predigested food 
should not be used except in rases of disease where it is necessary to tide over an 
abnormal condition in order that strength and health may be regained. In 
other words, it would be a mistake to feed a healthy infant any food modified 
in such a way as to prevent its digective organs from |icrforming their normal 
physiological function. Pritchard opposes the indiscriminate use of predi¬ 
gested or peptonized milk on these grounds, admitting, however, that it has 
some value in acute gastro- intestinal derangements or for short periods of time. 
4 Commercial Literature and Opinions.— When it. is considered that so 
much of the literature on infant feeding has been written for commercial pur¬ 
poses, and when it is further understood that the highest skill of the advertiser 
is employed Ixith in wording the praises of infants’ foods and in securing 
proper pictorial illustrations of their results, it is plain that the public may be 
misled in many instances.. The only safe course in such matters is to have 
recourse to the medical profession,‘and to that part of it which is distinctly 
removed frotfl* any commercial imprests in the subject. A physician may be 
very learnyd, very-skilful, and highly appreciated.br the people of the community 
in finch he resides, and yet 1«? biased if he is financially interested in an 
•infant food or connected in any way with trade therein. Happily there are 
maW hundreds of ex)>ert physicians who understand the subject of nutrition 
and who give their time to its,study jvho have no interest of any kind, of a 
financial nature, in any infants’ or‘ invalids’ foods. Their opinions for this 
reason are the more valuable.’ All statements concerning the science of infant 
feeding or the art of preparing infants’ foods should be studied with a view 
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to showiijfr.their origin and motive in order that the reader may give to each 
of the methods descrilted a printer consideration and confidence. 

Fundamental .Principles Governing Infant Nutrition.— I)r. Chapin 
has made some pertinent observations on this subject. In the “Journal of the 
American Medical Association” for Septemlier iS, njou, page 007, lie savs: 

In reference to the infant's nutrition, we hate always to deal with milk in 
some form, as biology sliotvs that this is always the printarv and elemental 
food mixture, containing in easily assimilable form all the food principles. 
While the different manipulations required to make ‘arious milks, or other forms 
of food, acceptable to the infant’s stomach constitute the art of infant bailing, 
before any of these details can be accepted as .scientific and thus of |<erniancnl 
utility, it must be decided how far they are in accordance with biologic laws. 
Biology must thus finally decide liolh the possibilities and limitations of every 
method that is advanced. This will call for a knowledge of the structure anil 
functjpns of the various digestive trai is in 1 minis (ion with the pis uliar char¬ 
acteristics of the milk early furnished to each speiies. This stmlv will show 
not only how far different milks are interchangeable, but also throw lfght on 
the various manipulations that aim to njake them so. 

A chemical analysis of milk will show the ingredients of this lluid, and, to a 
certain extent, their potential food values from their quantitative amount. 
There is something beyond this, however, t|pit chemistry cannot explain. 
While the fats and carlvohydratos in their composition and reaction to the di¬ 
gestive secretions are a good deal alike in different milks, the proteins are es¬ 
sentially different. Chemistry alone can not explain this phenomenon. We 
must study the reaction of the protein to the digestive secretions, and then 
examine such reactions in relation to tl*> growth and development of the 
digestive tract—in other words, investigate the question biologically before 
we can understand the problem* 

Acertain portion of the protein of all mill^scoagulatcson coming in contact with 
rennin or rennin and acid, but the manner and extent of this coagulation stands 
in a direct relation to ttic proper evolution of the digestive tr^rt of the animal. 

The scientific principles involved in infant feeding are few and simple. The 
methods of applying them are many and may be as simple or as complex 
as one desires to make them. The point ever to be kept in mind is: What 
is the effect of a proposed method and^ioes it apply c direct scientific prim iplcs? 
Many of the methods that have lieeg proposed are unscientific when employed 
as routine measures, although they may tic sc ientific under certain conditions; 
and methods that may lie scientific as routine measures may tic unscientific 
when applied to abnormal conditions. . 

Various methods of preparing food have ficcn well worked opt and simplified, 
but they will lie of little value to the physician unless Ife knows w!iv,*and how, 
and when to use them. In this way only can he icntific methods prevail, in¬ 
fant feeding can only become scientific by lieing plac ed in line with (He methods • 
of science in general. 


MODIFIED MILK. 

General Considerations. —The first inqiortant point in' this connection 
is that the milk should l>c from a healthy tow which is kept in a sanitary con- 
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dition, and that it should be drawn and handled in a thoroughly sanitary 
way. The proj>er methods of preparing milk are now well established as a prac¬ 
tical result of modern sanitary theories. Inasmuch as the cowjpmilk is not chem¬ 
ically identical with mother's milk it is offen advisable, especially in the case 
of infants in bad.health, to modify the cow’s milk so as to bring it more nearly 
in harmony with the composition of mother’s milk. Although the same ele¬ 
ments appear in the milk of practically all mammals, they are not distributed in 
the same proportions, nor do they have exactly the same dietetic and same 
physiological value. It does not follow that even if cow’s milk is so modified 
as to chemically consist of the same general food elements present in the same 
proportions as in mother’s milk, that su(h modified milk will have the same 
nutritive and physiological effects. In fact, ex[ieriem e shows that it is not pos¬ 
sible for man to prepare a food which has exactly the same properties as that 
which nature provide*. Hut, al least, one may use sanitary methods, as wp 11 as 
scientific principles, in the modification of milk. 

It is well known that cow’s milk contains more protein and less milk sugar 
than the normal milk of woman; hcfice the most natural modification is to 
bring the cow’s milk into nearer relationship to the natural milk which the 
, infant demands. When this is done under scientific principles, and according 
to the directions furnished bv com|X‘tent physicians, or physiologists, there is 
no objection to the ifiodificatjpn if it is accomplished without the exposure of 
the milk to bacterial and other contamination. The addition of other products 
of any kind to milk in its preparation for infants’use cannot be generally rec¬ 
ommended. There arc times, however, when the use of an extraneous body 
may prove beneficial, but a competent physician should decide when such 
chemical modification is desirable. ■ 

§ Reasons for ^Modifying Milk. —Jfy the term milk alone is meant cow’’s 
milk ynless some other is spx'ified. 'I he reasons for ino'difying any other 
milk to resemble mother’s milk are found in general in the following prin¬ 
ciples: 

The Jtcrcentage of protein should be‘diminished in cow’s milk Ixrcause an 
infant only needs milk with a low percentage, such as it gets in the milk of its 
mother. While a higher ]x-rccntag#of nitrogen may not do any injury if the 
digestive functions of the infant are particularly good, the ingestion of excessive 
quantities of nitrtigen cysuafly produces flisturlvvmcs, and the whole organism 
as well as the stomach may la- i»j ured. This injury is first made known by loss 
• of ap|>etit£, followed by colic, sleeplessness, irritability, and other symptoms. 

ft is important also that the milk have plenty of substances rich in phos¬ 
phorus, sftch as nuclein and lefithin. t Mother’s milk is usually richer in these 
suhftances than cow’s milk, and in the dilution of cow’s milk there is naturally 
a dilution of tho’se substances rich in available phosphorus. It is hardly ad¬ 
visable to add •artificially prepared nuclein and lecithin, because they an 
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less digejvible than the natural constituents. In fact, it has been found by 
ex|terience that if it is not [xissible to modify the cow's milk, it may be diluted 
with water free f^im any harmful .germs. It is a remarkable fact that while a 
child may not thrive on whole cow’s milk, it may thrive quite well on whole 
cow’s milk diluted, without any other modification. Home,.in cases of irrita¬ 
bility of the stomach of the infant which is fed other milk, it is advisable 
in practically every case to dilute it with water if it cannot la- modified in any 
other way. The ingestion of more of any kind of food than the ihild requires 
places upon its organism, which is far from king able to liear any increased 
burdens at this period of life, the duty of digesting,oxidizing, and excreting 
excessive quantities of materials. Therefore children should not lie heavily 
fed to make them fat. Although plumpness is regarded by most jicople as an 
indication of health, it may be, on the contrary, a premonition of disease. 

The Addition of Milk Sugar.— The simplest modification of milk, aside 
from its dilution with water, consists in the addition of'ntilk sugarcane! in 
diluting cow's milk it is advisable always to add milk sugar if no other change 
is made. In this way a closer approximation will lie made to the mother's 
milk than can possibly lie secured by the use of water alone. A great many 
infants are successfully fed with mixtures of this kind and have a normal 
growth. In all cases the milk, the sugar, and the water which are used must 
be as free from bacteria as possible, lit other words, tile milk must lie fresh, 
the milk sugar |>erfectly sterile, and the water prac tic ally sterile. 

Experience has shown that arlific ially fi d children do not digest their meals 
as rapidly as those fed mother’s milk. If, for instance, it recpiires two hours 
to empty the stomach of a child fed mother s milk, it usually requires three 
hours if artificial feeding is practiced. * 

The Addition of Alkalies to Milk. - It is a c ommon prac lic e to give alkali 
in some form to the child, cs|>ec ially if it is living on other than its mother’s 
milk. Limewater is the form of alkali most commonly prescriljed. Cow’s 
milk, if kept for any length of time, causes an acid reaction, and presumably 
the addition of the alkali is for the purpose of correc ting this acidity. In the 
case of the healthy child, where the digestion is sot disordered* it is doubtful 
whether the addition of the extra amount of alkali is warranted. It may lx. 
presumed that nature knows best the character <tf the fixxl t hr; infant should 
have, and while it is true that the mother's milk'is tj|ightly*mor£ alkaline, as 
a rule, than that of the row, this does not warrant tamjiering with so v'lfd a 
substance as an infant’s fixed with chemicals of the character* described.* 
Doubtless, however, there are conditions of disordered digestion and disease 
in which the administration of an alkali in ^he form of limewatef or citrate 
of lime may lie recommended. * ’ • 

Modification by the Addition of Substitutes not Milk.— This method 
of modification, it seems to me, is one which should be regarded with suspicion. 



5*4 


infants’ and invalids’ foods. 


There are many preparations sold on the market which are not inte^Jed to be 
user! alone as infants’ foods, but to lie employed in modifying milk. They 
consist of various elements, and are usually cither preparatiqps of milk sugar, 
which may lie sold undertime fancy name, or preparations of malt or other 
cereals in which .starch has lieen subjected to diastatic action and has been 
partially converted into maltose and intermediate products. There is always 
a question as to the desirability of using bodies of this kind. It is true that milk 

sugar Is one of the most common additions to milk in the wav of modification. 

• • 

and maltose is a sugar made by natural means and is probably as digestible 
as any other sugar not natural tea milk. For instance, I do not think there 
would lie anything to c house in healthfulness between adding maltose or adding 
cane sugar to the milk, for the purpose of modifying it to meet some par¬ 
ticular need of the infant. 

Attention should al*> be called in such cases to the possible bacterial ipfeo- 
tion of these foreign*modifiers. While it is true that these foods are prepared 
usually with the aid of heat, they are not always perfectly protected subse¬ 
quently against bacterial infection. Stich infection is naturally not so much 
to be feared as that which comes from the use of milk of unknown composi¬ 
tion and history. Above all, warning should be given against methods of 
modifying cow’s milk at home which are given in the interest of anv particu¬ 
lar product. Such advice, even if good in itself, is not always applicable be¬ 
cause it is not adapted to the particular case in question. For instance, a 
modification of milk which tvas excellent for one condition of child growth or 
for a certain c hild, might tie entirely unfitted for use under other conditions of 
growth or with another child. The particular object, of course, of such direc¬ 
tions for modification is the sale of the modifier, and as there are no better 
qualifiers than milk sugar and barley malt, these ran be kept at home at much 
less expense than*by purchasing them under a fancy name. Many of these 
directions for the home modification of milk advise the use of either milk sugar 
or a malt product, and in that respect the advice is sound, as a rule, but that 
any particular modification can suit any [farticular case is a matter which must 
lie determined by the obscuration of the child under feeding, either by wise 
parents or by a competent physician.* I use the word competent, not with the 
intention of throwing any doubt uppn the general competency of the profes¬ 
sion, but specially with, reference to the^physiegan who has made a specialty 
of tie science of nutrition, a bggnch of learning which, unfortunately, is not 

extensively taught in medical schools as it should he. 

Difficulties of Home Modification of Milk.— Whenever possible the 
milk should lie modified at honje. Tljpre are many difficulties, however, con¬ 
nects with this problem which milst be considered. In the first place, the 
great majority of - parents mukt purchase'the rqiik, so that they do not know 

its character and know less of its composition. In case the milk is produced 

• • 
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At home.4te task is an easier ope. It would be jxissible in sueh a ease to select 
a heaithy'cow and ascertain by a few analyses the com|x>silion of her milk. 
It may lie assured that a cow in a state of health, and with feed which is 
reasonably constant in character and quality, produces a milk of reasonably 
constant com]X)sition. Hence, if one modi ('nation could lie successfully se¬ 
cured, similar treatment on other days would secure a similar result. This 
is the only case, unless a certified milk of known com|Kisition can be Ixmght, 
in which it would be perfectly safe to attempt to modify the milk at home. 
For those who cannot secure these conditions there should lie modifying es¬ 
tablishments, under the control of disinterested persons, furnishing milk 
according to physician’s prescriptions and having a certain )>ercentagc com¬ 
position. 

Commercial Formulas for Infants’ Foods.—Medic al and commercial 
literature are rich in formulas for infant feeding. It should be remembered, 
however, that no matter how honest and efficient physicians and nwmtfac- 
turers may Ice, their statements, if self interest be imohetl, must be accepted 
with discretion. More than that, a general formula cannot meet each inch 
vidual case. For healthy infants a general formula might do very well, if it is 
a good one, because all healthy babies c an digest jcrac tic ally the same charac ¬ 
ter of food; but if the food is intended for an infant that is ill. a formula that 
might be suitable in one kind of disease would yrove entirely unfit in another. 
In such a case the only proper method is to have a formula constructed bv 
the physician in charge of the patient. liven in this case the- study of the 
science of nutrition is so neglected in our medical colleges that the pltvsi- 
riansare not always trained to prepare such formulas. Pure, fresh cow’s milk, 
if obtained from a young and healthy arfimal and properly modified, is to ice 
preferred to any preparation made arc ording to formulas or prescriptions giveij 
in absentia. 

• 

It is interesting to compare the formulas which are put up by different 
manufacturers. In one book it is stated that the formulas ancf analyses which 
ire given show the great number of "modifications of milk that may l^e made 
for infants of different ages ancj conditions witl>a cvrpun advertised food. 
The food so advertised is said to contain Tio starch and no dried milk or other 
indigestible matter; to be entirely soluble, and, with fresh milk, to make the 
icarest approach to mother’s milk vdt produced. "Without (Tilling ip question 
he excellence of this preparation or the honesty of the manufacturers, j' is 
it least desirable not to accept too blindly all the statements made. • 

Chemical Composition not a Complete Index to the Value of Infants' 
Poods. —The analytical data alone in^conneqjion with infant’s fotxl do not 
five reliable indications of its worth; as, Tor instance, a simple'statement of 
he percentage of fat, protein, carbohydrates, salts’, and water tvhich are present 

n the prepared food and in the mother’s milk, does not give any adequate idea 

• • 
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of the relative decree of digestibility. Presumably, the fat whidp is in ai 
infant's artificial fond, as well as the other ingredients, should correspond as 
nearly as possible in character to the fat of human milk. Itjs certain that the 
milk of other mammals corresponds more nearly in the character of its various 
ingredients to the milk of the hum an animal than would similar foods de¬ 
rived from other sources, the carbohydrate, one of the universal constitutents 
of the milk of all mammals, being milk sugar, is practically of the same con¬ 
stitution in ail c ases. Thj protein is also practically the same, although it 
varies greatly in the amount and in the relative quantities of the different 
kinds of protein which are found in the milk. The mineral matters are largely 
of the same kind thougli also differing in amount. Hence in the consideration 
of analytical data in the judgment of milk.it is not sufficient merely to know 
that the composition of tire milk approximates that of the milk of the infant’s 
mother; one must also know whether the various elements making up this 
milk in the proportions given are similar in constitution to those which exist 
in its natural food. For instance, the following analysis is given in one of the 
advertisements of an infant’s food for infants under one month of age: 


' Percent. 

Fat.'.. 

1‘rotcids. 1.05 

CarUchydrates (yo starch!. 2 31 

Salts.n. 0.24 

Water. 05 40 

Total.*..100.00 


This analysis corresponds very closely tp the composition of many modified 
milks which infants under one month of age get. It is made partially of milk, 
with a considerable quantity of water added to it, andsa few grams of a wcll- 
knowp infant's food. The analysis is given, not for the purpose of condemning 
this food, nor oj expressing any opinion concerning it, hut simply to show that 
the analysis is not the sole basis of judgment. 

In the same pamphlet the following analysis is given of a fcxxl intended for 
infants over Six months of age: 


Percent. 

Fat,. ..*1 .1... 4.01 

Proteids,.. .,. s .*. 3.23 

CarixiKydrates (no Starch),.'. 6.99 

Salts,... 0.74 

Water,. 85.03 


Total,.1. 100.00 


T^iis # analysis may well pass for that of a good rich cow’s milk, were it not 
that the carbohydrates are somewhat higher ,than would be normal. It is, 
however, a compound made from dilute cream, milk, water and a solid in- 
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font's foo^' The carbohydrates are composed largely of other substance* 
than milk sugar. An infants' food of this kind might give most excellent re- 
tults in some cases^ and not in others. 

A Practical Method of Distributing Clean an* Scientifically Modified 
Milk.— There are many organizations in the Cnited States .having for their 
object the securing of pure milk for infants. There is no dis|x>sition to dis¬ 
criminate in regard to the efficiency of any of them, but it is of interest to ghe 
a method of procedure which is representative of work of this kind. The 
Babies' Hospital Milk Disjwnsary of Newark, New Jersey, may be used as 
an illustration. This dispensary has now ben in o|>eration nine years. Dur¬ 
ing this time, little by little, the work has 1 wen |>erfetted, the organization 
completed, and many improvements have lieen' suggested and put into opera¬ 
tion in connection with this charity. At the lieginning of the tenth year the 
work .of this disjtensarv is aided bv a committee consisting of representatives 
of several philanthropic and charitable organizations in the city. This com¬ 
mittee is known as the Joint Committee on the Summer Care of Babies,coo[>er- 
ating with the Babies’ Hospital Milk lds|x-nsarv for a larger distribution of 
pasteurized milk to the infants of the |x>or, from milk stations conducted at 
Several points, in order to place wholesome milk within the reach of all. Dur¬ 
ing the nine years of service the milk dispensary has distributed 1,441,126 
bottles of milk, and has fed over 4000 babies. The first Wear of its activity it 
sent out 66,000 1 Kittles, and the ninth year 258,000 Ixittles. 

Committee Formulas jor Modifying Milk This committee has constructed 
six formulas for the modification of milk. In the case of sick babies these 
compounds may be diluted with either boiled water or sterilized cereal water, 
in order that the milk which has Ixrn pasteurized may not liecome reinfected. 

• 

Mixture No. i. (From birth to two months, and for starting feeble Ases.) 


/VrrrfJ. 


Milk fat, . 

Albuminoids, . 

Carbohydrates.»... 

Eight bottles, of 4 0z. each, per day. 

- . 1.00 

. 1.00 

. 5 5 ° 

• 

Mixture No. 2. (Two to four and one-half mc^ths.) 



• % Peremt. 


..• r. 00 

Carbohydrates,. *. 

Seven bottles of 5 oz. each. 


Mixture No. 3. (Four and one-half to six months.) 


• • 

Milk fat, .. 

Peremt. 

Albuminoids, ..•. t . 

Carbohydrates, . * .... 

:::::::: & 


bottles of 6 or- each. 
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fixture No. 4. (Six to nine months and until weaning.) Vf 

•Percent. 

Milk fat, ... * 5 ° 

Albuminoids, . . . *'°° 

Carbohydrates,. 4 .••. 6 * 5 ° 

Six bottles of 8 oz. each. 

Mixture No. 5. (Nine to twelve months and during second year.) 

Percent. 

Milk fat. 4-00 

Albuminoids,. 3 -°° 

Carltthydrales,.•.*. 4-5° 

Five Ixrtlles of 8 oz. ea< h. 

Mixture No. 0. (For temporary use with infants having fever or diarrhea.) 

Percent. 

Milk fat. 0-25 

Milk proteids. t.oo 

Milk serum,. 25.00 

Cereal water,... *.... . • • 5°-°° 


9 Fight Ijottles of 4 oz. each (to be diluted for infants under six months). 

Directions jor Use. -The milk' is adjusted to the requirements of normal 
infants during the year, the six mixtures as described being furnished, and 
diluted for sick babies by adding boiled water or boiled cereal water. It is not 
intended that a full bottle shifll be given to a baby that is just beginning the 
age periods indic ated in the formulary. A small charge is made for this milk 
so that it is not a complete charity. The milk furnished by the committee is 
not certified milk, but is good milk which is carefully pasteurized, and, there- 
, fore, has both the merits and demefits which attach to pasteurized milk. 

Straus Laboratory Formulas. —The following formulas for modifying 

milk arc recommended by the Straus Lai oratories: 

# 

First to Fourth Week' 

* } ounce d( 16 percent cream. 

• 3 ounces of full milk. 

10 ouni es of water. 

t \ ounce* of limcwutcr. 

1 i ounces of milk sugar. 

This mixture fills 8 liottles—each to Contain 3 ounces. Feed two and one-hall 
* hours apart. '■ 

• # • 

First to Third Month' L 

1$ ounces of 16 percent cream. 

3 ouifres of full milk* * 

13 ,owices ftf wate*. * * 

$ ounce of limewater 
1 ounce of milk sugar. * 

Thi£mixture fills 6 bottles—each to contain 3 ounces. Feed three hours apart 

Second to Sixth Month: 

• 

18 ounces of full milk. 1 

16l outices of water. 

1 * ounces pf limewater.. c 

ounces of milk sugar. 

This mixture fills 6 bottles—each to contain 6 ounces. Feed three hour* apart 
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Third to Seventh Month: 

18 ounces of full milk. * 

18 ounces of barley water. 

1 ounce of cane sugar. • 

20 grains of t^ble salt (less than ^ tea>poonfuh. 

This mixture fills 0 bottles—eat h to contain 0 ounces. * Feed three hours apart. 

Seventh to Ninth Month: 

32 ounces of full milk. 

16 ounces of barley water. 

2 ounces of milk sugar. 

This mixture fills 6 bottles—each tv 1 ontain 8 ounce* Feed three hours apart. 

After Ninth Month: 

Full pasteurized milk, 8 ounces every four hours. 

To make otie quart oj Oat or Barley Water .-—-Boil a t.iblesj>oonfuU of the Hour in t 
quart of water until it is reduced to half the quantity; then add suIFh lent water 
to make up the quart. 

Preparation of Milk for Infant Feeding at a London Hospital. - One 

of the best descriptions of the preparation of milk for infant feeding, csjk-i ially 
for the nourishment of sick infants, is tint found in the report prepared by Dr. 
Ralph Vincent, Senior Physician to the Infant’s Hospital, Westminster, 
London. Dr. Vincent eliminates from jiossihlr infants’ foods the artificial 
preparations which are so often recommended for that purpose, and also 
advises that even in the case of grow ini; children a mii^ suitable for infants 
should constitute a large proportion of the daih'food. Isually tow’s milk is 
the only kind available, the supply of mare’s, goat’s, or asses’ milk being so 
limited as to be practically excluded from commercial considerations. 

Importance oj Adequate Xourixhnicnt. --Attention is i ailed in this i onnection 
to the especial necessity of insuring that growing children are well nourished 
in order that pathogenic organisms may lie speedib overcome. It is a well- 
known fact that healthy children make a s|>cedy and complete recovery fronf 
infectious diseases such as sc arlet fever or measles, anti often seem liettcf after 
the attack than before, while in the case of poorly nourished children most 
serious and continuing results follow, such as deafness, rickets, anti other 
ailments. Even special and general tulierculosis is not an unusual <‘duplica¬ 
tion when the chilli’s vitality is not sufficient to rqjiel the invasion of the hostile 
pathogenic germs. , 

Quality oj Original Milk .—The clytracfer of thy milk employed in the In¬ 
fant’s Hospital is described bv* Dr. Vincent somewhaf as follows* The milk 
is obtained from a farm which is entirely under the control of the puthorflies 
of the hospital. The milking shed is apart from any other stable anti the rjjws 
are in it only during the milking. The* attendants arc required tp sterilize 
their hands and clothing and to use sterilized vessels, while the cpws are kept 
so clean that no possible filth of any kind can /all into the pail during the 
process of milking. The cow/ are specifically selected for their milk-giving 

3 S 
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qualities, Jerseys and Guernseys which produce excessive amounts ot iut, 
being excluded from the herd. They are fed well-balanced' rations of whole- 
Iome iced from which all slops, oil-cake, brewer. 1 #grains, and other questionable 
feeds are excluded. Gra$s, hay, | wa- meal,‘bean-meal, and mangolds are some 
of the chief articles used for food, the greatest care being exercised to prevent 
an undue proportion of roots and green f<x>d, as these should be present only 
in sufficient quantities to make the rest of the food palatable and wholesome. 

Care nj Milk. —As has already been stated, the milking is conducted as 
nearly as ]H>ssiblc on the principles of aseptic surgery. As soon as the milk is 
drawn it is separated into fat-fref milk and ( ream by appropriate machinery. 
The two products are immediately cooled to 38° F. and placed in sterilized 
containers. These containers arc constructed throughout with a double wall. 
Between the outer and inner walls is a layer of air, so that the temperature 
of the milk rises very slowly during transportation. The milk is received at 
the hospital within four hours after the milking and is there subjected to sys¬ 
tematic bacteriological and microscopical tests. 

A remarkable fact in connection with the production of this milk is that the 
records of cx|>enditure shown by careful bookkeeping indicate that the total 
cost to the hospital is 25 iiercept less than the ordinary retail price of milk in 
London. 

Composition oj Milk .—Yinicnt gives the comparative composition of human 
milk ami cow’s milk as ascertained at the Westminster Hospital as follows: 


Fat. 

Milk sugar,.. 

Proteins. 

Mineral salts. 


Human Milk. 
Percent. 

. 4-00 

.7-oo 

.»-50 

. 0 . 2 $ 


Cows* Milk. 
Percent. 
4.00 
4-50 
3 - 5 ° 
°-75 


It is seen thaf the mere dilution of cow’s milk with water fails utterly to 
produce a milk which approaches in composition the average of human milk. 
It is evident that the relative composition of a diluted milk is exactly the same 
as it was Indore, that is, the ratio of the proteins to the milk sugar, the fat, and 
the mineral ^plts, or of anv ( one of these fdur to the other three, is not changed. 
But in order to simulate mothers’ fnilk the ratio must be changed in such a 
way that while the fat remains practically the same, there may be a marked 
change in the ratio of ^thei other three constituents, namely, milk sugar, pro- 
teirts, and mineral salts. Vincent distinguishes the proteins as whey-proteins 
and cnscinogen, and gives the following proportions of the percentages of 
each in human and cows’ milk: 

, HlVan Milk. 

, Whey-proteins.. f!uoo 

Oseinogen._.. !o.5o 

Total.. 


Cows’ Mux, 
PtrcnO. 
1.00 
2.50 


.1.50 


3-S° 
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It is seyn-that in a given quantity of human milk the whey-proteins will 1 * 
very mucK in excess of the caseinogen, almost or quite double, while the re¬ 
verse of this is truj in cow’s rrftlk, where the proportionate quantity of caseino¬ 
gen is more than twice that of the*whey-proteins. Che caseinogen is consid¬ 
ered far less digestible than the whej -proteins, hence the additional necessity 
of some modification of the cows’ milk to meet the demands of the infant. 

Principle oj Modification .—The principle of modification of the milk at 
the Westminster Hospital is a strict adherence to standard human milk in 
its natural condition. Iloiling, pasteurizing, or cooking the milk in any wav 
is wholly forbidden. Sterilization is applied to the \ev-els in which the milk 
is contained, but not to the milk itself. In modifying the milk it is necessary 
to have certain standard solutions which are available for instant use. Stan¬ 
dard solution No. 1 is standard cream diluted with fat-free milk so as to con¬ 
tain jiercent of butter fat. The fat-free milk obtained by the separation 
previously mentioned is standard solution No. 2; standard solution No. 3 is 
saturated solution of calcium hydrate free of calcium chloric!; standard 
solution No. 4 is a milk-sugar solution containing 20 jx-rcent of la< lose: stan¬ 
dard solution No. 5 is whey prepared from prec ipitating the caseinogen from fat- 
free milk; standard solution No. 6 is sterile water obtained bv filtering water 
through a Tasteur-Ohamlverland filter. Mac h of these standard.dilutions is placed 
in a sterilized metal tank partial!) surrounded wit^i ice, and the milk is made by 
taking a sjsocifu quantity from eac h of the tanks to fill a given prescription. 

Sample Prescription.—- The prescriptions are of course varied according 
to the spec ifit needs of each infant. 

The foliowing is a sample prescription, showing the amounts of each of the 
ttandard solutions prescribed in one case: • 


Wan! 1, Infant Xo. 24 


/Vr 1 fnlt 

Fat,. J.oo 

Lactose,. t ... 6.50 

Whey-proteins,. o 75 

Caseinogen,.•. 0.35 

Alkalinity,*. + . 5.0ft 


Ten tubes eat h of 4 o z. 


In the laboratory the prescription is^translated into act^tl amounts. 
ITte following is the translation of the* above prescription: • , 

Cl Hit * 

• CfMIVMFMT 


Cream (52 percent),. • 75 

Lactose solution (20 percent).,. 121 

Whey,.. 858 

Fat-free milk. * so 

Limewatcr.*.•.. <>o 

Water,..! 2j 


• Expression “alkalinity 5 percent*” indicates that 5 percent of the total volume of the 
aixture consists of standard solution No. 5. 
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Storage oj Milk .—Attention is called to tjie importance of p^nitting as 
little change as jsissible to take place in the milk from the time of fhe milking 
until it is consumed by the infant. For this reason the storage of the milk and 
of the standard solutions made thercfrorfi should be at a low temperature 
approaching that of the freezing-|>oint of water. In this way the changes 
which would naturally take place due to growth of bacteria at room tempera¬ 
ture are kept at a minimum. It js unnecessary to say that before the modified 
milk, after preparation, is^iven to the infant it should lie restored to the nor¬ 
mal lem|>erature of the human body, or a little above, that is, to altout too 0 F. 


PRESERVATION OF MILK. 

Introduction.— It has been stated already that the ideal food for children 
deprived of nature’s'supply is a milk properly balanced in its nutritive cle- 
ments«to suit the organism of the child, and whi< h is as fresh from the dairy 
where it was produced as |x>ssiblc. There are many cases, however, in which 
it becomes necessary to use milk vvflich cannot possibly be fresh. For ex¬ 
ample, there are localities where fresh milk cannot be obtained, and long 
journeys by sea and land may render fresh milk inaccessible. Hence it is 
necessary to consider the }rt of preserving milk in order to meet such exig¬ 
encies and emergencies. Wljile no preserved product is to be preferred to the 
fresh milk, there are some methods which injure the character of the milk so 
little as to be preferred to others ici which greater clangers from preservation 
must lie exjiec ted. 

Cold Storage. -Allusion has already been made to the keeping of milk bv 
cold storage. I his is by far the best method when the milk is to be kept only 
,a few hours, or^it most over a day. Fresh, sweet, clean milk may becold 
storeJ at or near the freezing-piint for tvventv-four or even forty-eight hours 
and still be suitable for feeding to infants after it is warmed to the proper 
temperature, fortunately, the very exigencies which require the preserving 
of milk are those which would preclude the possibilities of preserving it at 
least for a longer peyiocl them that mentioned. A mother traveling on a railwav 
train might well pack the rrtilk foi^her infant with ice and carry it with her, 
replac ing thci*ice from timet to time as it melted. In this way, through a journey 
of twenty four hours, ,she could have fhe milk which she knows to be pure, 
at«all times, removing a small portion of it now and then from its container 
and worthing it to the proper temperature for feeding the child. A longer 
period than twenty-four hours for keeping milk by cold storage should not lie 
advised.' 

• | 

Lhemicil Preservatives.- Many attempts have been made to keep milk 
fresh by means of chemical preservatives. ,Bv the term chemical preserva¬ 
tives is meant those substances ^which, without having in themselves any 
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marked iSjfle or odor, arc capable of paralysing or inhibiting bacterial action, 
or of actually killing the bacteria, and thus preventing the ordinary fermenta¬ 
tive and put ref active processes. Among the substances which are uses) for 
this puqxise in milk, formaldehyde and Itoroti umljminds have been most 
common. Practically all nations have, by legislation or judicial decision, pro¬ 
hibited the use of these preservatives in milk, though some permit the presence 
of lioron in other substances. In this country the presence of borax and for¬ 
maldehyde is forbidden in milk, I jut ben/.oate of. soda may be used m any 
quantity desired by the manufac turers, provided its presence and the amount 
employed Ire stated on the label, fortunately, Icenzoatr of soda is an extremely 
poor preservative for milk, since milk is an alkaline body, and as such it does 
not tend to decompose the ben/oatc of soda and set the benzoic ac id free, and 
it is only free bcn/oic acid which is very active as a preserving agent. In so 
far as ] know, very little use has been made by milk producers and dealers 
of the permission granted to use this c hemical. In |»iim of fact, ihere’is very 
little adulteration of milk with chemical preservatives in the l nitcd States. 
National, State and municipal laws have been so well drawn and so v ignrously 
exec utod as to practically put a stop to this objee tionablc prat tic e. \\ hatever 
may lie true of the ability of adults to tolerate*a certain amount of chemicals 
in their food, it must be admitted that the infant is not thus constituted. No 
matter what the chemical may is’, nor what thc.ipininn or ex|ierience may he 
concerning its action iqxin health, there are: few who have the temerity to urge 
either the unrestricted, or even the restrieft'd, use of chemical preservatives in 
milk. 

Condensed Milk.—Owing to the difficulty, in many cases, of securing 
fresh milk for the use of infants, condensed milk has been very widely recom¬ 
mended as a substitute! There are several diffic ultics vv hie h arise in connection 
with the use of condensed milk for children instead of the fresh milk.vvhich 
thev naturally should have. In the first place, one should he certain that the 
condensed milk is made from fresh njilk produced by healthy cows. It i« en¬ 
tirely jwssible to conceive of a situation where milk is delivered to theconden- 
sory which is unfit for infants’ food. Milk comitlg from unsanitary dairies, 
or from diseased rows, or which is handle*! in an unsanitary manner, or whit h 
is kept too long or at too high a temperature beronfl-s unfit for consumption by 
infants, and, therefore, totally fin fit for condensation if the condense. I projluct 
is to he consumed by infants. If condensed nfllk is to tie made part of air in¬ 
fant’s diet, it should tie produced from a certified fresh milk free from every * 
possible disease germ, transported to*the condensorv in the most sanitary 
manner, and evaporated in the shortest ^xissibkt time after reception. While 
it is idle to claim that such a condensed food is as good for the infartf as the 
fresh article would have lieen, it must lie admitted that such a product would 
be preferable to the indiscriminate fresh nylk jupplies of our towns and cities. 
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In fact, for congested centers where it is diffiuult to secure fresh milk at all, I 
think no one would doubt that a properly manufactured condensed milk would 
be a most helpful substitute. A milk prepared in this way and securely canned 
and sterilized will keep fbr a limited time, especially if held in a cold place, 
without developing any undesirable qualities. In this condition the milk could 
be much more easily transported and delivered to congested centers than could 
fresh milk. In my opinion, it would be a lxxm to the children of the poor in 
our large cities if an abutylant supply of.properly prepared condensed milk 
could lie secured for them. I say this without in any way departing from the 
opinion, whic h I think is a torrrtt one, that, if [cossible, perfectly fresh milk 
should always be secured. Hut stub |x>ssibilities do not oiler themselves to 
poorer residents of densely [copulated cities, and hence it seems to me that a 
properly certified condensed milk would prove a great blessing in such cir¬ 
cumstances. Pritchard, however, maintains that fresh milk is the thing to Ice 
desiretf in all cases for healthy infants, and that the more milk is manipulated, 
the more it loses some subtle quality, the loss teeing due principally to the 
destruction of the proteolytic and fat splitting ferments. He does not attach 
any value whatever to dried or condensed milk as a food for infants; if the 
fat in the milk has been reducecNcy water or otherwise, he ad\ ises the use of the 
emulsions of cod-liver oil, or of olive or other vegetable oils. 

Com/>o\ilion oj Condensed The conqiosition of condensed milk is 

determined by the character of the fresh milk. If the fresh contains a large, 
percentage of fat, the condensed |*oduit will show a preponderance of that 
constituent. If, on the other hand, the fat is abnormally low, then the finished 
product will have the same deficiency, anil the same is true of each of the con¬ 
stituents of the milk. ' 

, The following analyses of four different brands of cvafVirated or unsweetened 
condensed milk and two brands of sweetened condensed milk show the typical 
composition of such products: 


EVAPORATED OR TUNSWEETENED CONDENSED MII-KR. 


OONBTITT^NTN. c 

Percent. 

Percent. 

| Percent. 

Percent. 

Water.. 


c 


7 M 4 

8.18 

7-29 

F» t . f. . 

Proteins,..,...—... 

A»h •. 

,8.42 

7.10 

1.68 

10.77 

*_ V“ 

8.07 
« 7 - 8.1 

72.17 

8.00 

7 -25 

LacTbse by difference,. [... 

Lactoae by ’copper reduction,. 

Urtjeter mined. 

IO.85 

O.65 

1.67 

10.82 

1.59 

10.83 

0.77 

• 

A 1 

100.00 

100.00 

100.00 

100.00 

To«A soHde,. .*.! 

Fat in sdlids. *. .•.. 

Ratio of proteins to fat,.i 

27.07 
3b.10 

1 : 1.18 

*0.7* 

30.00 

I : 1.15 

2 7-83 1 
29.07 | 
1 :1.12 

1 

28.66 

28.58 

1 :1.12 
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Per, end. 

Pet, mi. 

Water .•. 

. 26.87 

24 QO 

Eat . * .». 


10. to 

Proteins,. 

. 8. <$4 

*. 77 

Lactase by different e,. 


11.18* 

Sucrose,. 

. 4 2.22 

4-.1 3 

Ash, . 

. 1.02 

1 8s 

Undetermined,. 


088 

• 

lOt^OO 

100 00 

Total solids,. 

. 73*>3 

75.10 

Milk solids. 

.. 30.01 

32 1)8 

Fat in milk solids,. 

. 3 * 77 

a*-*? 

Ratio of proteins to fat,. 

. 1 : 1.22 

* t «-«7 


It is a very common practice to add sugar to the milk at the time of its con¬ 
densation, in order to preserve it more readily. Sin h Jlroducis are known as 
sweetened condensed milks. The usual quantity of sugar used is about 40 
pounds to 100 of the condensed product. The added cane sugar is usually 
in greater quantity than the natural miik sugar. 1 cannot see any advantage, 
in so far as infant feeding is concerned, in using a sweetened condensed milk 
rather than a plain product. While there is |*isiti\e evidence that sugar is 
hurtful, it at least is not natural. The infant fed at the breast would probably 
not consume any cane sugar at all, and the only sugar it'would have would tic 
the milk sugar of its mother’s milk. To add a larger quantity of another sugar, 
while it would not harm adults, and jmssiblv might not injure infants, would 
certainly modify the natural sustenance of tlv 1 hild to a marked degree. For 
this reason alone the sweetened condensed milks would not be desirable for 
infant nutrition. • 

Density oj Condensed Milk .—An important factor in regard to the purchas¬ 
ing of condensed milk is found in the fact that it does not always liavj a uni¬ 
form density. The national standard for condensed milk requires that it shall 
contain not less than 28 percent of solid matter, while many of the milks found 
upon the market contain decidedly fess than this amount. To the jioor man 
especially, who buys his condensecf milk at a high price, it is of some im|Kir- 
tance to know whether he gets a sufficiently tondensed article, or whether 
he is buying a large amount of water. . 

Diffirulties oj Milking Condensed* M Hk. ManV njanufaeturgfS 7 laim that 
it is difficult, and sometimes quite impossible, to produce a condensed jnilk 
with a content of 28 percent of solid matter. It is claimed that at such a. 
degree of condensation a crystalline,•saudy product separates after startfling 
for some time, presumably composed Jargely.of citrate of lime, vChich gives 
to the milk a bad appearance and jtrcjtWices the consumer against it# use. 
Without calling into question Jthe good faith of this statemeht, it may lie said 
that many manufacturers do constantly make a condensed milk with 28 per- 
* By copper reduction. 
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cent and over of solid matter, and do not havewiny special difficulty^ preserv¬ 
ing it for a proper length of time, It is true, doubtless, that most highly con¬ 
densed milks would, in course of time, produce a crystalline deposit of the 
character named, but this would only show that the milk had probably been 
kept longer than- is desirable. In the case of condensed milk, the fresher it 
is when used the lietter. As the supplies of condensed milk are made through¬ 
out the year, there should Ik- no difficulty in getting a product for consumption 
which is less than three iponths old. Sqih samples of recent manufacture 
would doubtless in most cases fail to show a crystalline dejKisit in any appre¬ 
ciable quantity. • 

Drying Milk.-The drying of milk and reducing the product to a powder 
has become quite an industry in the United States. Many methods of desic¬ 
cation have been tried, but the effective ones all depend upon two principles 
—first, rapidity of drying, and, seiond, drying at comparatively low tempera¬ 
tures. *I'he object in drying the milk is to remove only the water, so that when 
the same amount of water is added, the milk will be restored practically to its 
normal state. To this end it is necessary that no part of the soluble materials 
of the milk betomc coagulated in drying; otherwise the addition of water 
would not restore the milk to it#former homogeneous state. A certain jiortion 
of the protein of milk is composed of albumen, and, as is well known, albumen, 
when heated to a tentjx-ratur^whiih is very much above blood heat, liecomes 
solidified or coagulated and is no longer soluble in a menstruum like the 
water of milk. Various forms of apparatus have been devised for drying milk 
at a low temperature. The most common method has been drying in a very 
thin film on metal plates, sometimes in vacuo, the vat>or of the water being 
given oil rapidly and at a very low temperature. The result is that milk can be 
reduced to a dry state in a short time and without reaching a temperature 
sufficiently high to coagulate the albumen. Such a product when mixed with 
water is practically restored to its original state. 

Another met HI h I of drying milk consists in atomizing it under pressure 
and projecting it into a warm chamlier fhe tenqierature of which is so regu- 
ated that the.particlcs of itaj>or lieforc they reach the lxittom of the drying 
-csset are completely deprived of thtir water. The milk is thus reduced at 
>nce to a stategf fine subdivision. \J r hcn treated in this way the milk does not 
each a tem^-rature sufjjciebtly high to Coagulate its albumen, and, as in the 
thcUprocess,- it is readily restored to practically its original condition. 

Keeping •Qualities oj Milk Powder .—By reason of the amount of fat in the 
ailBqiowder it is quite likely to liecopievancid if kept for a very long while at 
oom temperatures or exposed tp the lyr. A milk powder, therefore, however 
repared, should be kept in a cool* place and out of contact with the air as 
tar as is possible, tmtil used. It is very important that it be placed in packages 
which are practically air-tight, in order to prevent this rancidity, in case cold 
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storage fctttBties are not at-hand. In any case the dried milk powder should 
not be kept (or any length of time, but should be consumed as scxtn as yxissiblc 
after it is made. Nevertheless it must 1* admitted that for puqx>ses of trans¬ 
portation the milk powder has advantages over any other form of milk. Since 
practically 88 jiercent of milk is water, it is seen that in so far as transjx station 
is concerned, there is great economy in carrying milk powder instead of the 
milk itself. Thus for long journeys on which milk in its natural stale cannot 
1* secured, and even for railway and steamship trjocl, dries! milk may prove 
useful. In all cases, of course, it is assumed that the milk ]«>wder is obtained 
from milk which is derived from healthy ^ows, under sanitary conditions, 
and is free from any infee tion. 


PASTEURIZATION AND STERILIZATION. 

Process of Pasteurization. —The word ‘'pasteurization” is derived from 
the name of the immortal scientist Pasteur, who found that it was not neces¬ 
sary to kill all the organisms in the mtik to keep it fresh for a limited time, 
but that a gentle heat, far below the boiling jMiint of the milk, would kill prac¬ 
tically all the organisms which cause the milk to s|xvdilv sour and solidify. 
Bodies which are heated to a temperature Ix-low that necessary to kill all the 
germs and spores of the germ are said to lx‘ pasteurized* In )w>int of fa< t the 
temperature of pasteurization which is usually employed varies from tyo° to 
i6o° F., which, as is seen, is very much lx'W the lx>i!ing‘]xiinl w hich is always 
employed if complete sterilization is required. The ]>oint to lx' kept in view 
in pasteurizing is, that all parts of the milk shall be heated to the same temper¬ 
ature. Let us assume that this temperature is r 50°. All of the milk then must 
certainly lx; heated a* that tcmjieraturc probably for alxiut twenty minutes, 
and then rapidly cooled and kept free of infection from the air or other sources. 
Milk thus treated will remain sweet for two or three days, and perhaps in 
many instances, if kept cold, for a longer period. Pasteurization is recom¬ 
mended by a great majority of hygiAisls for all milk supplies the origin and 
nature of which are unknown. Vhe objection* to pasteurization will be 
mentioned later. It must be admitted* howetcr, in the interest of public 
health, that as the milk supplies of the eWorld art; produced atyircscnt, es]x> 
ciallv those going to large cities, (Jencral pasteurization would be highly 
desirable. * * . 

Process of Sterilization. —As has already been intimated, sterilization 
differs from pasteurization in that thwtepiperature of the milk is raised halite 
boiling point of water, or alcov e. The object 0$ sterilization is to remove com¬ 
pletely all bacterial life from the milk; net only to kill the bacteria which are 
present, but also any spores which fnav subsequently develop into bacterial 
activity. Bacteria usually multiply by fission, that is, one bacterium develops 
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a constriction which gradually increases until Jt is cut in two, mablfig two in¬ 
dividuals, and these in turn undergo the same process, and so on ad infinitum, 
until the development of the growth is stopjteS by lack o£ lood, changes in 
temperature, or otherwise. Other bacteria are produced by spores,,which 
have the same relation to the bacterium as the egg to the chicken. These 
spores are more resistant to heat than the bacteria themselves, and hence the 
heat must lie higher or longer continued in order to completely destroy them. 
As has been indicated, sterilization is objectionable in the preservation of 
milk for two reasons, lirst, in that it gives it a bad taste, and, second, that it so 
modifies the structure of the mill* as to decrease, to a certain extent, its diges¬ 
tibility, es|>ecially for infants. 

Bacteriological Characteristics of Milk.-— There is nothing more impor¬ 
tant in the subject of infant feeding than the bacteriology of milk, and it may 
pro|H-rly lie considered! in connection with the pasteurization and sterilization 
data. •Though all |mssihlc sanitary precautions may lie observed, the number 
of bacteria in milk rapitjly increases on standing. Under sanitary conditions 
this increase is a matter of no consequence, up to a certain limit, since the bac¬ 
teria which are thus introduced are wholly harmless, and have even proved 
lieneficial. When milk is se< itred from healthy <j>ws in a sanitary manner 
and properly handled by ^hilling and bottling, the bacterial count may lie 
usually kept below rS.ooo pej cubic centimeter. But it is only by the exercise 
of careful su|iervision that such a condition can he secured. The ordinary 
milk of commerce often contains millions of bacteria jier cubic centimeter 
and sometimes over a hundred million, ff thtjse bacteria are wholly harmless, 
such a milk may not prove injurious to a grown-up jierson, hut even harmless 
bacteria, in the ordinary sense of that word, in such numbers in milk given 
Jo infants, especially if they are very young, may prove ■extremely detrimental. 
The njilk which is secured for infant food should, therefore, always lie ob¬ 
tained in the most sanitary wav, and if possible it should contain less than 
10,000 bacteria)>er cubic centimeter. 

Milk,n luivorMe Medium for Bailrriitl Grmvth. —There is ]>erhaps no more 
favorable medium fpr the growth of ordinary bacteria than milk at certain 
temperatures, that is, from 7b 0 to qti° F. Milk is not only an ideal food for 
an infant, hull also for a bacterium. In point of fact the latter thrives even 
better tluyi tjie fetrmer qn a* milk diet, 't he intreasc in the bacteria in milk in 
favqjable circumstances is man-clous; the number in a few hours may grow 
1 from practically none to many millions, so rapidly do they multiply. The 
miflt affords every fcxid which the bacterium requires and in the form best 
suited to fapid assimilation. Viasmufh as the bacteria digest their food they 
mus*l put intb the milk large quantities of excremental matter, mostly in the 
form of enzyms, "which may act as an irritant upon the delicate and sensitive 
coats of the intestinal tract of tlw infant. The rapidity of growth is very 
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greatly ch8c8ed by lowering the temperature; even if not brought under 50°, 
the growth of the bacterial flora is greatly limited. Milk may lie kept at a 
temperature just above the freezing }x»int for a long time, so greatly does low 
tem|>erature interfere with the growth and reproduction of the bacteria. But 
even under these conditions, although the milk may not sour, bacterial life 
is bv no means wholly destroyed, though its character may lie profoundly 
modified. Changes of an objectionable nature, so far as infants are concerned, 
go on in milk stored at these low tepiperatures uitljput giving any of the ordi¬ 
nary evidence of decomposition. I'or litis reason it is not advisable to feid 
infants stored milks, that is, those which are stored in the fresh state, without 
pasteurizing or sterilizing. 

Kimh oj Organisms in Milk.— Yeasts as well as battcria grow with great 
rapidity in milk, and the forms which produce aridity, that is, lactic at id, are 
likewise found growing with great vigor. Among the molt objectionable forms 
of bacteria in milk are those which produce putrefnition, or, in olher*words, 
decomposition of the protein bodies of the milk. _This putrrfailion gives 
rise not only to bad tastes, but to bail odors. Putrefactive bacteria are found 
everywhere, but particularly do they collcil around stables, where the soil is 
very rich and where there is much manure* Another bacterium which is 
particularly objectionable in milk is that vvhic It produces the sliminess so often 
found. There arc also numliers of chromogenic^bactcrid in milk, which pro¬ 
duce various shades of blue, red, and yellow. These, fortunately, are not very 
common. Again, the protein may be <anicried into jieptone, which is the 
first step toward putrefaction. The conversion of the protein into peptone, if 
it Stops there, is not harmful, but it is difficult often to draw the line between 
|H-ptonizing and putrefaction. It would *be useless to undertake to give anv 
description of a jiopular character of the bacteria, since this is a subject 
which is extremely technical. 

lltulertal Count oj Milk .--It may lie asked, and very projierly, how ran 
anvUccly count hundreds of thousands or millions of bac tcria ifi a little partic le 
of milk, not much more than a dozen drops, which would make a cubjr centi¬ 
meter? The answer is that jt is im|Kcssible to do so. ltac tc-ria are counted Ip- 
adding some of the substance which is 4 hp|x>*cfl to contain them to a sterile 
dish which contains nutritive material, usually of a gelatinous ipituri-, suitable 
for the growth of bacteria. Ktch baflcrium in tM acjded svibstapc^ grows on 
the surface of this nourishing medium and produces colonies which cajt be 
seen with the naked eye. The number of colonies found indic ates the mtmbtfr, 
of bacteria in the original milk. In brclcr to secure a count, therefore,is 
necessary to dilute the milk often many # times before adding a drop tef it to the 
sterilized medium. If milk is diluted a thousand times and a cubic centirfieter 
of it is found to contain a hupdred organisms, "we only hade to multiply the 
hundred by the thousand to get the total numlcer originally present. The 
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sk/I/ui bacteriologist by making a numiier of trials will be able to aj/fwwimate, 
with a very great degree of accuracy, the total number of bacterial organisms 
in the substance with which he is working. • 

Result of Pasteurization. - U-t us understand at the first that pasteuri¬ 
zation cannot purify milk. If milk is dirty before pasteurization, it is just as 
dirty afterward, but the greater number of germs which it contains have been 
killed or paralyzed. Fortunately pathogenic germs which are the most ob¬ 
jectionable ones in milk agr quite susceptible to the inllucnce of heat, and are 
quite likely to be destroyed by a proper pasteurization, while other germs which 
are not objectionable may continue to live and develop. The mother who 
feeds her infant on pasteurized milk, assuming that it is properly done, may 
feel assured that none of the contagious diseases which can be transmitted 
bv milk, namely, typhoid fever, tuberculosis, diphtheria, etc., will be given to 
the child; but at thc*same time she may be certain that the nutritive value of 
the milk, if it was low before pasteurization, is even more so afterward since 
it is proven by cx|icricni£ that infants, as a rule, do not thrive so well on pas¬ 
teurized milk as they do on good milt which has not been pasteurized. One 
great advantage of pasteurization is that the milk thus treated does not have 
the burnt taste which is so objectionable to many people in milks which have 
been subjected to the boilipg temperature. Others who are accustomed to 
the taste of Imiled ittilk, however, do not object to it, and in such cases, if 
it is a grown person,.it is far better that the milk should lie absolutely steril¬ 
ized. For infant’s use, however, l*nm of the opinion that boiled milk is not 
so wholesome nor so nutritious as pasteurized milk, just as pasteurized milk 
is not so w holesome nor nutritious,as perfectly fresh and pure milk. The value 
of pasteurization, however, as a prophylactic precaution, cannot be overes¬ 
timated. On the; other hand, it must not be forgotte'b that in pasteurized 
milk t|je organisms whic h produce sourness and thus give warning of danger 
are likely to be killed, while certain spore-bearing organisms that produce 
putrescence and decay, survive. The presence of these organisms in pas¬ 
teurized milk is far more objectionable tFgm the presence of the lactic acid 
organisms in Xinpastpurized milk. In fact, the vigorous growth of the or¬ 
ganisms that produce sourness may Suppress or destroy the activity of those 
organisms tha* produce deunv. . 

Pasteurization at Horfie and under Scientific Control. —Home pas¬ 
teurisation of milk is not advisable if a competent municipal supervision of the 
•process cart be secured. Municipalities should maintain pasteurizing depots, 
at lSttst for the use of infants, and these*should be so supervised that the milk 
entering th’em is as pure as possible Iiefirsre pasteurization, and is then properly 
pasteurized, cooled, sealed, and pleparcd for delivery. No better service 
could lie rendered bv a municipality than to thus make the best of bad condi¬ 
tions, where the milk supplies arc not Meal. If the milk is produced at home. 
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as is the '-|y on the farm, then pasteurization is rarely necessary, as fresh milk 
can be obtained a( all hours for the infant, and should always lie used. Even 
at the present time, people IMng in cities who have pla<cs where they could 
keep a cow very commonly secure’a cow, or a goat, to provide the milk for 
the infants of the family. This is, of course, advisable if cows anff goats can 
lie kept under sanitary conditions, but only the very rich are able to do this 
in cities, since there must be yards large enough to secure sufficient ventilation 
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and exercise for the animals. The constant umhnement of a rtyv or goat in 
the stall or the stable cannot lie regarded in any -onse as an ideal < igiditiofi for t 
the production of pure milk. , > s* 

The Straus Home Pasteurizer. —A simple method for home, pasteuri¬ 
zation which can lie practiced where at}>su|)ervision fails has Jieen dev'sed 
by Straus. The apparatus is shctwn in tho accompany in;' illustration. 
The directions for using this pasteurizer are as follows: 



' i. Use only Irish, filtered milk, which has been kept cold, md-jproi ,, ’ t 

follows: 

3. Set the bottles, after they have been thoitughly cleaned, in the tray, d, 

them to the neck, and /»u; on the corks or patent stoppers. 

y The p? it is then placed on a wooden surface (table or floor) and tilled 
to the three supports (in the jx>t) with boiling water. 

4. Place tray, with the filled bottles, in the jx>t so that the bottom of the 
tray rests on the three sup|x>rts, and put cover on quickly, 

5. After the bottles have been warmed up by the steam for five minutes, 
remove the cover quickly, and turn the tray so that it drops into the water. 
The cover is to be put on again immediately. This manipulation is to be 
made very quickly, so that as little steam as possible can escape. Thus it 
remains for twenty-five minutes. 

6. Now take the t«ay out of the water and cool the bottles with cold yvater 
and icy as quickly as possible, and keep them at this low tem|>er&ture till used. 

7. Before use, warm the milk- in the bottles —to blood heat. Never pour 

it into another vessel. * < 

8. The milk must not be used for children later than twentv-four flours 
after pasteurization. Never use remnants. 

9. The advantages of pasteurization over other systems, such as sterilization 
or Ixtiling, consists ia the lower degree of heat applied, which is sufficient to 
kill all noxious germs, while the nourishing quality and good taste of the milk 
are retained. 

f 

Views of Nathan Straus on Pasteurization— Mr. Straus has devoted 
much time and money to improving the quality of city shipped milk and 
has established many municipal pasteurizing plants. In a paper prepared 
for the Seventh International Congress of Applied Chemistry he says: 

An a'pich in life saving is marked by the assembling in London of the 
Seventh International ( ongress of Applied Chemistry, for the workers in 
that branch of Chemistry which has to do with the purity of foods have won 
the right to celebrate the triumph of xheir science over commercial greed. 

* ** t * * * * 4 ‘ 4 4 4 4 4 4 

But my interest in the science of applied chemistry is due to the aid given 
me by your profession in my life work of saving the lives of babies. 

I or eighteen years I have done what one man could do to stop the slaughter 
of childrqp., In *1892 I,was convinced that infected milk was responsible for 
the ^excessive infantilfe death-jates and for the persistence of tuberculosis 
, among human Iteings. 

forthwith I proceeded to put pasteurized milk within the reach of the 
children of New York city. Instanf was the response in decreased mortality, 
and conclusive was the demonstration obtained by feeding the city waifs on 
Ratfdall’s Island with pasteurized ihilk, resulting in the reduction of the death- 
rate from 44 pertent to 19.8'percent. Therefo/e I proceeded to urge both in 
America and in Europe the adoption of pasteurization as a practical means 
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of killing flRjhogenic germs in milk and saving children from disease and deatli, 
doing whak I coukl to facilitate*the putting of such milk at the disposal of 
mothers. , 

Instantly my work was bitterly ojijxised. In those days I uiuld only jxunt 
to the babies fed upon pasteurized milk to prove that*! was right. Objections 
to pasteurization multiplied, based entirely upon ignorance or hostility at 
the idea of a mere layman teaching how to save lives. 
************* 
However, throughout all these years, with no purjxisc but to save lives, I 
was compelled to lie on the defensive, and the extension of the benefits of 
pasteurization was hindered everywhere bv the noisy clamor of those who 
did not know and who would not belictc. • 
************ * 
Such was the condition when applied chemistry stepped in to determine 
scientifically the value of pasteurization and the true weight of the objections 
shouted from the housetops by its foes. , 

I sbbmittcd, with perfect frankness, to the Public Health Service of the 
United States in 1007, every objection that 1 had ever heard raised Against 
pasteurization, every alleged disadvantage, every criticism, and 1 asked noth¬ 
ing but that each of these objections should lie carefully considered, and that a 
true scientific verdict should tie rendered. 

The result was given to the public last year in the famous Hygienic I.abor- 
atorv bulletin No. 41, “Milk and its Relation to the Public Health,” which was 
a complete and thorough \indication of pasteurization, proving scientifically 
that the heat necessary to kill the germs of diseascMloes not impair the ferments 
necessary to digestion, does not deteriorate the quality of the milk or lessen its 
food value, does not alter its chemical or physical qualities, and does prevent 
much sickness and save many lives. 

In short, the experts workingbn the investigation of the milk problem ex¬ 
perimentally demonstrated the sc ieitific correctness of pasteurization as the 
practical method of making milk safe focal) confirming my practical exjierieme 
of eighteen years in twin hemispheres, and 1 take this op|>ortunity to express^ 
my sense of the obligation that humanity thus owes to applied chemistry for 
sweeping away the crude errors and noisy ignorance that has so long protected 
the pathogenic germs in milk and thus enabled them to spread disease and 
death broadcast. 

The importance of this addition to the sum of human knowledge jan tie 
appreciated only by one who has tric'd to stand lietween disease ajd the babies 
and to shield them from untimely death. * . 

When the results of this American investigation are properly grasped by the 
medical profession and by the officers ^harjftd with flic protection of the health 
of nations and communities, it Will be held to lie a c rime to sMI p*’lk»unles<- it 
has been produced under sanitary conditions«from tufierc ulin-tAUed hejds, 
and delivered uncontaminated in sterilized containers, or unless it-has been* 
properly pasteurized. , > _ *.* 

Hundreds of thousands of lives will be saved if this Congress will ma kc a 
clear and emphatic declaration for pasMurizatibn as the scientifically correct 
and practically efficient method of savjng human beings from tulierculqpis and 
other milk-borne infections. I.sincerely hope th&t the great Influence of the 
International Congress of Applied Chemistry will be exerted in the cause of 
health and life and against disease and desfth.* 
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Commercial 'Pasteurization of Milk. —The commercial p^geurizaoon 
of milk has greater or less efficiency according to the care with* which it is 
practiced. B. -R. Rickards, formerly director of the Boston Board of Health 
Laboratory, in a paper jead before the American Public tfealth Association, 
has called kttention to the temperatures which are attained during the process 
of pasteurization. The temi>eratures observed by him varied from 140° to 
165° F., anti the time of exposure to the highest temperatures varied from three 
to twenty minutes. It is stated by Rosenau that exposure for two minutes at 
140 0 F. is sufficient to kill most of the fiathogenic bacteria producing diph¬ 
theria, typhoid, and dysentery, at least twenty minutes at 140 0 are neces¬ 
sary to kill the tuberculosis germ. 

As to the efficiency of pasteurization of a commercial character, it is found 
by Rickards to vary from 02.4 i>erccnt to 98.9 percent. In other words, the 
percentage of orgaaisms present which are killed by the pasteurization 
varies,within the limits mentioned. 

Growth oj Organisms in Pasteurized Milk .—Attention is called, however, 
to the very great rapidity with which vrganisms increase in unpasteurized milk. 
For instance, in twenty-four hours at the temperature of the ice liox the 
number of organisms in pasteupzed milk increases84oo percent, while the num- 
Iter of organisms in unpasteurized milk increases only 2100 jtercent, showing 
four times as rapid tpi increase in the pasteurized as in the unpasteurized milk. 

Pasteurized milk keeps a*long time, but eventually acquires a strong txlor 
and may reach rathdr advanced stages of decomposition without turning sour, 
and this, of course, is an element of danger. In almost every case reported by 
Rickards the pasteurized milk, although heavily loaded with bacteria, did not 
decom|xise until after the unpakttfurized milk taken at the same time had 
curdled. It is evident that such milk, apparently svyeet, must lie decidedly 
‘unfit for fceding*infants. 

Retails Obtained in Rostov .—The conclusions reached by Rickards are pre¬ 
sented in the‘(Medical Officer” of London for November 6, 1909, as follows: 

1. A large amount of milk is pastourlked in Boston every day. Some of the 
milk oT one contractor is pasteurized in the countrv and is again pasteurized in 
Boston. • 

a. The percentage of milk pasteurized is probably increasing. 

3. Some of this milk is <rf very high bacterial content. 

4. Bai;te|;ia will incrtpse'mueh faster irt pastewized than in unpasteurized milk. 

The pasteurization of n^lk affects the microscopic estimate of bacteria 

«antf leucocytes. 

Commercial pasteurization of milk without restriction puts a premium 
on dirty milk, since dirty and old milk, otherwise unsalable, can then be put 
on the market, . , 

f. Pasteurized -milk may well ritean cooked dirt, cooked dung, and cooked 
bacterihl products; and the laboratory is powerless to detect it unless ap¬ 
parent to the naked eye. 
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8 . Tht^cpmmercial pasteurization as at present practice!) in Boston prob¬ 
ably woukl’destroy all diseasc-prtxlucing organisms, with the possible exception 
of the bacilli of tuberculosis. ,The latter would probably lie killed in the ma¬ 
jority of instances. One machine only out of the three tested would be likely 
to destroy the latter. The toxins produced by these and by the putrefactive 
organisms in dirty milk would undoubtedly esca|>e unharmed, qmi in many rases 
be capable of producing severe intestinal disturbances, es|H-ciallv in babies. 

g, A false sense of security is undoubtedly conveyed by the term pasteurized 
milk. The lack of security may come from either impru|ier pasteurization, the 
pasteurization of impro|ierly handled milk, or improper c are of pasternized milk. 

to. The unrestricted pasteurization of improjierly kept, old, or dirty milk 
should l>c prevented by regulations or ordinances prohibiting the pasteuriza¬ 
tion of milk containing over a certain s|ietilied number of bacteria |>er cubic 
centimeter, the bacterial limit being set with due regard to local conditions, 
esjiecially the distance from which the milk comes. Such regulation should, 
of course, Ik- coupled with a regulation forbidding the sale of milk alove the 
bactgfial limit established. • 

11. The law should require that milk heated above 140° F. should be marked 
heated or pasteurized milk. Pasteurized milk should not be sold as fresh milk, 

• 

The pasteurization of milk in itself is probably not a harmful process, and 
is, perhaps to a certain extent, a necessity under modern conditions in large- 
cities, but commercial pasteurization should he* arriod on only under the most 
stringent su|x-r\ision. . 

Changes due to Superheating Milk.—A weyk on five hygiene of infancy 
bv Dr. Variot has just been presented to the Frc-m li Ac a demy. The follow ing 
remarks were made at the time of presentafio.i by J’rof. (iaulier: 

As a result of observations based upon several thousand young infants, 
Variot asserts that the ,su|>crhcating.>f milk to, a t<-ni|H-ratureof io.s°lo 11 o°('. 
(alHcut 2,40° F.) renders it more digestiblf than even fresh milk. The- cow's 
milk thus prepares ^give's soft coagulations, easily broken tip aryl readily lending 
themselves to the action of digestion. Although its long use presents certain 
disadvantages, especially in producing constipation and swelling of the ab¬ 
domen, cows’ milk thus sterilized is generallv U-tter suited to Jbc bringing up 
of infants than crude milk correspondjpg thereto. It is certain that milk su|«-r- 
hcated to this degree saves a multitude of c hildren unfortunately deprived of 
mother’s milk. 

Variot in this statement takes no account of the changes in lb* constitution 
of a milk due to heating and tlp-ir jNiSsiblc effect ofi itjfant mitritjoik 


CONTROL OF TIJF MILK SUPPLY. 

Sources of Pure Milk for Infants.— There are two or three points that 
are of prime importance in the selection*ofra dairy for producing-milk f<u» in¬ 
fant feeding. In the first place, it must Ik- located in a country that produces 
dairy cows of high grade and‘efficiency. By reason of natural advantages, 
$6 
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such as (he character of the pasture and its continuity during thejpassy sec- 
son, certain parts of the United States have fieen found to be mote suitable 
for the establishment of dairies than others. * 

The same difference obtains in other countries, and experience has shown 
that northern sections are more suitable, as a rule, for dairying than those 
farther south; not only is the grass more abundant, more nutritious, and more 
persistent, but the cows are less annoyed bv (lies and other insect pests, are 
kept in better health, and produce a higher grade of milk. Undoubtedly, the 
region of Normandy is most famous for fhe character of the dairies and the 
dairy supplies which arc produced. The surroundings of the cow are of 
equal importance, and there must be plenty of shade in the pasture and an 
abundance of fresh water in order that the cow may produce a milk suitable 
for infant feeding. Not only should the environment of the cow be such as has 
been described, but the animal itself must be healthy and free from any disease, 
especially tuberculosis. Frequent testing of the herds is necessary, in order 
to guard against this disease. The more the cow lives in the open, the less is 
she subject to tuberculosis, For instance, the climate of Normandy is so 
mild that the cows are not even stabled for milking. Kxperience has shown 
that high breeding, which meaps indoor breeding, usually renders an animal 
more subject to tuberculosis than an ordinary one would be. For instance, 
the highbred Jersey is-much more prone to tuberculosis than the native 
cows of the mountains or wobdlands. For this reason a grade cow or anv or¬ 
dinary tow might bc'bctter suited for the production of milk for infant feeding 
than a higher grade Jersey or other breed. When possible, the milk for in¬ 
fants should be that of a herd rather than of a single cow. The principal 
point, however, is to secure hrsl'oj all t'ows free from disease, and then to 
keep them in such ideal quarters as to make infection practically imjrossible. 

Control of Milk Supply for Large Cities. —It is easy,'as may l>e seen, to 
secure proper control of a milk supply for a farm or for a small village in the 
country, but when great units are considered, such as London, Paris, Berlin, 
or New York, the problem Worries extremely difficult. The keeping of 
cows within |t city should ^certainly be ptohibited by law. It has been said 
that in some congested quarters of Jnv York city cows have Ireen found even 
on the third ^nd fourth floors of tenement-houses; these animals never see 
the sunlight^or get a breath of fresh air from year to year. Whether this is 
an actual cqptlition or«not, it illustrates the extreme of what should not happen. 

. The*cow without a pasture is not a suitable animal to furnish milk for an infant, 
nopnatter where she may Ire found. t 
The vary fondness of the farmer for his stock sometimes leads to injury. 
Stables whish arc > so constructed ps \o exclude the air and thus remain very 
warm during the winter ara not as apt to result in healthy milk as the one 
which by means of numerous cracks or vents'permits the free passage of air, 
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cold as it*may be. Stables, therefore, should lie constructed with as perfect 
ventilation as can lie secured, even if some slight discomfort should arise there¬ 
from for the animaj herself. A'cow will naturally endure great extremes of tern- 
peraturcif she has not been inureef to luxury by proftclion during her growth. 

Certified Milk.— The ideal milk fur use of infants in large cities is. undoubt¬ 
edly, the certified milk. Adults may drink milk of a quality which would ho 
almost fatal to an infant and suffer therefrom no appreciable harm. 1 do not 
mean to convey the idea that adults are not entitled jo pure milk, but the |«iint 
which is to be accentuated is that impure milk may not harm an adult sciiously 
ami \et may kill an infant. If the quantity of certified milk, therefore, is to 
be restricted, that whit It ian lie obtained should be devoted to infant feeding. 
The municipal authorities might well take action along these lines, requiring 
infants to lie fed only with certified milk in all quarters of the citv. As this 
would bear heavily on the ]H>or, it would be a wise expenditure of the public 
funds to provide the difference in price between the low grade milk* which 
the poor iierson otherwise would so tire and the high grade milk with h the law 
requires him to use. In other word', if a poor man c an get milk of a low grade 
for six icnts a quart, munii ipalities should see to it that when infants are in 
the family a sufficient quantity of certified milk should be provided, although 
the price to be paid by the |«>or family might not be greater than the six icrits, 
the difference being made tip from the mimic ipal treasury. Thus there would 
tie no direct giving of pure milk to the poor man's child^ as he would still be 
required to pay the same amount whic It lu»w as paxing for the dangerous milk. 
Many cities have undertaken, through public spirited men and associations 
to supply milk of this character. .Notable among these is the New York Milk 
Committee, organized for the purpose of«sec bring, if possible, pure milk for 
the jtcMir children of New York. 

Inadequacy oj Certified Milk — Arc circling to some authorities the iclc-gi that 
all the ills due to imperfect milk may lie remedied by a proper supervision of 
stables and dairies is not wholly warranted. Unhappily peffn t control is 
not often obtained, and the chief objection to certified milk comes.frpm the 
indifference of the producers.. If the milk is in c barge of a person enthusiasti¬ 
cally devoted to the production of puretnilk, ahd who has ample means to 
carryout his ideas, little is to be feared. If Jiovvevet, certified milk is furnished 
without adequate hygienic control mifny of the prcVaqtinns which ye neces¬ 
sary may be omitted and injury clone Indoreghe fault’is discovered. Some 
authorities even advise the pasteurizing of certified milk, but in this* case they* 
do not take into consideration the objections which have been raised to <isch 
pasteurization. According to some authorities,it tends to derange Nutrition, 
especially of the bones. Among those who’have opposed |Msteufization ffiay 
be mentioned the Illinois Slate Hoard of Health* which ha«*|x>inted out the 
danger of the development of rickets in infants fed on such milk. 
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Influence of I*ure Milk on the Death-r^te.— Every one has.-recognized 
the fart that pure milk, for infants especially, would diminish the death-rate, 
especially during the summer months, to a ^erv perceptible extent. This 
reduction has l>een practically worked ouf by Dr. Goler, of Rochester, who 
has for years been interested in the milk supply of that city. An illustration of 
the effect produced by 1 areful control of the milk supply is furnished in tabular 
form by Dr. (lolcr, in an article printed in the “ Maryland Medical Journal'' 
in January, tcio6. The degth rates in jul^ and August in Rochester are com¬ 
pared for a period of twenty years. The comparison is made for nine-year 
periods, namely, from 18X8 to i8cy6 and from 1897 to 1905, inclusive. 
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Conditions.—No more striking evidence of Ihe effect of the control of the 
food supply on infant mortality could possibly lx- given than these figures. 
While it is more than probable that a part of the conservation of the infant.life 
is due to general improvements’in medicine and sanitation, and not all to the 
milk supply, yet I think no one would deny that the latter is the dominant fac¬ 
tor in diminishing the death-rate. When one considers for a moment that Ihe 
death-rate of children under the age of live years lias been diminished li¬ 
nearly one-half in the city of Rochester alone, under the influence of sanitary 
food, sanitary surroundings, and progressive medicine, it is plain that it is 
almost criminal on the part of the rulers of*large cities to jx-rmit the old svs- 
tem of child slaughter to go on. It may lx- thought that the death of an in¬ 
fant before it has any economic value is of small importance. This muvbca 
consoling doctrine when the case is looked at solely from the point of utility, 
and •yet even from this point the argument is faulty, is true that a child 
under live years of age has no economic value, but there is an expendiufle of an 
economic c haracter in bearing and c urine feu c hildryn under tiv e y eai s of age. 
The whole amount so invested is lost t>v the death of the . laid. Util when 
we consider the higher motives and the importance of saving the child to the 
family, the sorrow of the parents, and the gcffual depressing effect of disease 
anil death, there is no excuse left for the authorities of munic ipalitu-s who 
still permit the old death rate to continue. , 

Under the influence of progressive medicine and tlig advance of science, 
nearly all communities have made great* improvements in the care of milk 
for infant uses, and yet, [K-rhaUs.evrn in Rochester and other cities as well 
kept, still greater improvements mi'tht be made and the death rate still further 
lowered. There is every incentive to shnitaiv science and medical skill to 
develop to the ut(nost*all the means which man can command to protect tl\t> 
life of the human family in its most tender years, for if the infants c atj all lx 1 
saved, the average length of life of the human rac e vv ill lx- immensely in< reased, 
even should the grown man not live longer than he dex-s today. 

INVALIDS’. FOODS. 

Care of Food. —S|x-cial <are should We exercised in tonne, turn with tilt- 
keeping of infants’ and invalids’ focxls to avoid lilt- possibility '^.deterioration 
and infection after the foixl has rcac hed the ionise. What is tnA- of sanitary 
precautions respecting infants’ and invalids’ fcxxls applies with f-qual for<*e* 
to foods of all kinds. • * *• 

Absorption of Bad Odors.—Rutter, yearn,imd milk especially Should not 
be exposed to the odors of other fcxxls, a*s they absorb these ixlors android 
them with tenacity, so that iti consumption they give rise to unpleasant sen¬ 
sations of taste and smell 
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Care of the Ire Chest.—At all times, but. especially during hi/ weath, r, 
the greatest care should lie exercised that the cooler or ice chest is kept in a 
sanitary condition. In the const ruction of a cooler of this l'.incl it is advisable 
to have as few sharp corrfhrs or other receptacles where impurities can congre¬ 
gate as possible.- Coolers made with curved joints and of glass or enameled 
materials, so as to prevent the absorption of moisture or of objectionable 
organisms, are to be preferred. 

The cooler must always he kept scrupulously clean and this ran best lie 
done by removing the contents very frequently and thoroughly washing and 
sterilizing the food receptacles, add in fact all parts of the cooler. By scrub¬ 
bing with liot water and subsequently exposing the interior of the cooler, while 
still moist, to the fumes of formaldehyde or of burning sulphur complete 
Sterilization and sweetening of the interior of the cooler can lie secured. Be¬ 
fore restoring the food* any fumes of sulphur or formaldehyde remaining.should, 
of courSe, be removed by leaving the doors open for a proper time. 

Protntivn jrom /hn/.-jInfants’ and invalids’ foods, as well as others,should 
be carefully protected from dust, ancPvvhcn not in the cooler they should be 
well covered. (ilass covers are preferable for this purpose, and permit the 
condition of the food to be readily ascertained. Shelves on which these foods 
are kept should be |Krfec(ly clean and sanitary, and sterilized from time 
to time as directed ftfr the ice c best. 

Contamination by Domestiiateil Animals.- Foods should not be left where 
cats, clogs, or other animals of the bouse can reach them. Often the family 
dog and cat are admitted to too intimate association Ixitli with the members 
of the family and with the food supplies, fnd precautions should be taken to 
prevent any contamination froth this source. Protection of foods from rats 
V' 1 mice might ajso be mentioned in this connection. 

Danger jrom Flies and Mosquitoes.-- The lly is the house |iest which is must 
carefully to lie watched. If the house is near the stable, the plague of Hies is 
apt to lie greatest, since they breed most profusely in manure heaps. Since 
the discpvcrv of the activities of the mosquito in transmitting disease, greater 
attention Iqisdieen paid throughout the whole .country to the screening of 
dwellings in summer time, aftd this'screening of course is more effective in 
keeping out the lly than the mosquito. There is no excuse for the plague of 
flies vvhicl^prcyails in many’households. 'It is latter to exclude them by screen¬ 
ing t]ian to kill them, 'in any rixinner, after they may have gained an entry; 
«b\it if it istliflioult to drive all the flies out of the screened house, the use of 
fly-piper or a fly poison of some kind is advisable to destroy those that remain. 
The Hv is fine of the most common sources of food contamination, and should 
be rigidly excluded from the house, and especially from the kitchen. It is 
also believed to Be a carrier of typhoid fever. .The mosquito in some local¬ 
ities is even a greater pest than the house-fly. The mosquito breeds in stag- 
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nant waft*,' in swamps and popds, in vessels of water kcpf alxrnt the house 
and barn, and even in cisterns and wells. If the breeding cannot lie pre¬ 
vented, screening's the nexf best remedy. The mosi]uit<i, although an in¬ 
tolerable |iest, is not so apt to coiflaminate the food as the tlv. 

Sanitation in the Kitchen .—The kitchen and the larder should lie kept 
clean and free from organisms with as much tare as the cooler. All utensils 
employed in the preparation and trans|mrtation of infants' and invalids’ 
foods should be absolutely sterile and free from ylirt and dust of every kind. 
The kitchen which has an odor of stale food is not in a sanitary condition. 
Ventilation and cleanliness are the cardinal principles on which the kitchen 
should lie conducted. 

Classes of Invalids’ Foods.— For convenience these food-, may lie di¬ 
vided into three classes: First, foods which are offered simple for building 
up and restoring the strength of the liodv, without s|k-cilic reference to anv 
particular disease; second, those which are intended for use in |*rticular 
diseases where the food has some specific relation to the character of the 
disease; third, materials, (icrhaps hardy to lie classed as true foods, which 
in themselves contain but little nourishment, but which by means of rapidity 
of absorption or of palatabilitv are used men* as stimuli in cases of extreme 
depression or inanition. 

Disordered Nutrition during Illness, Isuaflv'onoof the first symptoms 
nf illness is disordered nutrition, boss of ap|mt!le is a symptom of almost 
every disease, and disordered digestion abends mam c f the ailments to which 
humanity is heir, other than those connected dim tic with digestion. In the 
treatment of many diseases, cs|iec ially those of a elm nn chatacter, the prob¬ 
lem of nutrition is one of the most impcgtatfl with which the phvsician has to 
deal. All physicians admit that medic inc and phvsii al c.r elec lii, al treatments 
do not cure. The surgeon's knife simple amputates and removes the diseased 
part, but nature must restore the tissues and reestablish normal conditions. 
When a disordered system is restored to health, it is due to natural causes, but 
these can lie aided, promoted, and stimulated In lecilimatcremedies, elec trical 
treatment, and premier nutrition. *IIence. f""d i» as much a yart of materia 
medira as any drug. • • 

Toleration of Food.— There is the # vvide-t yliveraeme ;ynong the sick 
in their toleration of food, jn sortie diseases, c*-pec lally’tnliep ujosis, there 
may lie hut little diffic ulty in t<iterating (lieyirdinary'fooib. *l« other bases, 
especially acute diseases of the .digestive organs, certain ordintwv forms sit 
food which the patient relished when jvell liecome extremely olijec tidtfulile 
to him in ill health. The ingestion oHhese foods then pnKluc es ftatis<-a and 
vomiting to such an extent that scarcely tiny nourishment can is- retained in 
the stomach. In such cases it is the ‘duty of the physician tovndeavof liv every 
known means to discover what the patient can tolerate. The patient's own 
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taste in this matter sometimes leads to a proper selettion of the fochf, hut this 

cannot always be trusted. ( 

Danger of Overfeeding.— In most cases care must he taken in the nutri¬ 
tion of invalids to avoid overfeeding. In some instances, however, it is claimed 
by leading physicians that overfeeding is advisable. This is especially true 
in a disease like tuberculosis. In diseases which are accompanied by fever 
the waste of the body is always abnormally rapid. In fact, fever is only the 
result of accelerated consumption of tissue, in other words, energized katabo- 
lism. Usually the high temperature is secured at the expense of the tissues of 
the body and not of the ingested food. This explains the rapid wasting away 
in all diseases accompanied with a high fever. To check this waste it is neces¬ 
sary to stop the disease, and to regain health the lost tissues must Ice restored. 
The object of feeding, therefore, in the case of sickness is twofold: First, to 
supply the body wilh'as mm h nourishment as possible to assist in checking 
the progress of the disease by sparing the body tissues, and, second, to rebuild 
the tissues which have Isjen torn down bv the ravages of the disease. There 
is, however, a danger to he avoided in the ease of an insatiable appetite follow¬ 
ing heavy destruc lion of the body tissues as in typhoid fever. Rupture of the 
intestinal walls and other troubles may ensue if thp diet be too heavy or not 
fully rooked. 

Ordinary or NaturaFFoods. -It is eudent that in the case of invalids’ 
foods the materials to lie used are those ordinarily employed, and it is only nec¬ 
essary to modify them in their preparation and the relative proportions and 
quantities in whi< h they are used. Selec tionjdsu should be made of sue h foods 
as are easily digestible, and this leads to tj)c first of the more impirtant con¬ 
siderations, namely, the administration of liquid nourishment. Milk, of 
course, is most frequently used in such eases, but the preparation of other 
foods, so as to bring their soluble 1 onstiluents into a form suitable’ for consump¬ 
tion, is highly important. In each <ase great care must lie exercised in ad¬ 
ministering these* preparations in small and often rc|>eated quantities, in order 
to guard against injury. It is usually ddvisabfc to administer the juice of 
fruits instead qf the fruits themselves. Great hepefit frequently results from 
the use of the juice of apples,'grapes,<-or other fruits. When solid food is ad¬ 
ministered, it should lie in, small quantities and in a proper state of sub¬ 
division, produced* mec hqnictdlv or by cooking, \uhich renders it easily suscepti¬ 
ble to the action of the digestif ferments. Soft-boiled eggs arc very useful 
jtf many cases of this kind, and sour milk, either buttermilk or fermented 
* millVknown as koumiss, is frequently,of vreat aid, lieing more readily tolerated, 
as a rule, than sweet milk or cfeam. 

While the partial jar wholly digesttd foods are of value in sustaining life and 
bridging over brief periods of Illness, they'should not be given to a patient any 
longer than necessary, as the healthy organism is better nourished hv » f<vyj 
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in its natAM undigested state tiyu) by a digested food. Further, it is well to 
give invalids a food that has been digested by natural means, that is by am ms, 
rather than one in^vhkh the cleavage was brought alxiut by artificial means, 
the latter appearing to differ somewhat in eharai ter from the former and the 
results to be less beneficial. 

It is also important to select foods for invalids and infants which have a 
neutral or alkaline ash, as foods with an ash possessing an add reaction arc a 
constant source of drain on the available alkali of thf lxidv, leading to an e.\i re 
tion of sodium, |«>tash, and ammonia and perhaps other available free alkali 
in combination with the acid elements of lift' ash. The ill effects of feeding 
corn and other foods with an acid ash has been demonstrated in the ease of 
animals by several investigators. 

Foods as a Cause of Disease. - That some foods are the direct cause of 
certain diseases, as well as prcdis|xising < auses in hundreds of other instances, 
is a well known fact. One of the most familiar illustrations of this fufl is the 
case of scurvy, a disease which is due principally tojhe continued and exclu¬ 
sive use of cured foods, especially meats. The disease is removed only when 
the cause of its production ceases to exist, and fresh vegetables and fruits, 
particularly oranges, lemons, and grapefruit, fetnn at least apart of the dietary. 

Another mysterious disease which has longs puzzled medical nun is beri- 
licri, which orrurs principally in rice eating countries. •Intensive investiga¬ 
tions made as to the cause' of this disease have indicated that it was seen in its 
greatest virulence among soldiers, and especially sailors, confined almost ex¬ 
clusively to a diet of rice. In other words, beri beri holds the same relation 
apparently to rice as sc urvy holds to c tired meats One of the most interesting 
of the modern developments, however, is the ease of beri beri is seen in the 
fact that it is nowjx-lieved to be caused but rarely by natural riic, but radia¬ 
lly rite which has been polished. Polishing rice is a process w hereby its outer 
coat is largely removed, and together with it the layer of phosphate cells 
found immediately liencath the external covering. Japan has succeeded in 
stamping out beri-beri from her navy by an improved dietary, whilHn Java 
the Dutch physicians have m|x>rted that a mixture of cither fvcxls with rice 
has vastly reduced the prevalence of thisfliscasc.* Further than this, the Dulc h 
physicians have found that when rice was talon unhulled, namoly, un|mlished, 
the proportion of rases among the^ilfliers was only*or\p in tea th'ipsgnd, while, 
on the other hand, if the outer covering was entirely rtmoved tit' proportion 
was one to thirty-nine. It is evident from this that one methcxl of'prcvcntitfg, 
the introduction of beri-lieri into this^ountry, where the consumption ofj-icc 
is largely increasing, would lie to forbijj the importation of rice fchich had 
been polished or treated in this or a-similar manner, and to* forbid inter¬ 
state commerce in such rice .as having undergone a treatment which may 
render it injurious to health. 
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The following resolution was passed by tjte Biennial Congress''£[ (he J-ar 
Eastern Association oi Tropical Medicine, held at Manila, March 5 to 14, 
J 9 io: 

Resolved ,’That in trie opinion 01 mis association suflicient evidence has 
now been produced in support of the view that beri beri is associated with the 
continuous consumption of white (polished) rice as the staple article of diet, 
and the association accordingly desires to bring this matter to the notice of the 
various Governments concerned. , 

Sour Milk and Longevity. -*-Many and extravagant claims have lieen 
made respecting the virtues of sour milk in the prolonging of life. It is claimed 
that the ferments which produce the acidity of milk are not only harmless in 
themselves, but are highly militant and eager to undertake a campaign of ex¬ 
termination against tile pathogenic bacteria of the intestines. That sounmilk 
is wholesome and palatable there is no manner of doubt. It is an item of 
nutrition of considerably importance, especially on the farm where the old- 
fashioned methm^of making butter stfll prevails. 

Misleading conclusions have been drawn from the studies of many investiga¬ 
tors, es|>ccially of MctchnikotTj respecting the virtues of sour milk, and the 
most extravagant claims arc made resorting its ability to prolong life. Even 
if this faculty of sous milk were apparent, it is entirely too soon after its dis¬ 
covery and promulgation to base any experimental conclusions upon it. It 
requires, of course, more than eightyfcars to determine whether or not sour milk 
will prolong life. The fact that people whp consume sour milk live to a ripe 
old age is of no consequence, since a greqt man)- who do not drink it do the 
same. The only valuable cxperitfienfcil evidence would lie to begin with a colony 
of infants, nourished in the ordinary way, both during infancy and when 
grown^and another colony of a similar number, nourished in the usual way 
and afterward fed constantly and largely on a sour milk diet. The determina¬ 
tion of the respective lengths of life of the two groups, not of individuals thereof, 
might finally be considered as a demonstration'of the value or lack of value 
of a sour mill* diet to prolong life. Hut whatever the real merits of the case 
may be, there is no doubt of the grttat interest in the matter at the present 
time. . , , 

Some of tjic seltr mi]ks*which have been tong known have already been 
spokbn of, such as kobmiss an$l kephir, and there are many others. These 
.terms are usually the names of sour milk in (he several countries in which they 
hart* been largely used. Lately there- has been discovered an organism. 
Bacillus Bulgaricus, w hich is sajd to lyive peculiarly developed the properties 
of securing mhk. It is claimed also "that the Bulgarian bacillus, so called, does 
not produce alcohol, nor any Other injurious substances which too often attend 
ordinary yeast and bacterial fermentation. Further, it is claimed that this 
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bacillus Has’ no action upon the albuminoids of the milk nor on the fats. If all 
of these assumptions arc true, then it is certain that the Bacillus Bulgaruus 
will prove one oj the most Useful agents for souring milk yet discovered, 
especially if it can be acclimated ft) the digestive tract. In this case it might 
prove of great lienefit in the way of arresting j>ernic ions fermentations and put- 
refractions. In point of fact, all kinds of bacterial tlora flourish in milk, and 
it is rather difficult to cultivate one at the e\|X‘nse of the others unless it lie 
one of such a vigorous life as to practically preclude the growth of other less 
fortunately endowed organisms. 

Preparations of this bacillus arc now offered, with the assurance of the purity 
of the cultures and the activity of the ferments. The Hmilhis Hu!guru us is 
said to produce lactic acid, not only from milk sugar, but also from ordinary 
sugars, such as cane sugar, maltose, levulose, and dextrose. Tor this reason 
the cultpres of the bacillus can lie made not only in /bilk, but in vegetable 
broths or other preparations which contain sugars on which thee can act. 

Already many certificates are found in the public press and in advertising 
literature of the virtues of sour milk kpeiiallv prepared by some particular 
process like that described for preparation of the An/ 7 /icv Bulgarian. Nat¬ 
urally, as in other cases of the same kind, these cerlilu ales must be considered 
rum grano salis. For instance, in Hulgaria, where this bac illus llourishes and 
where sour milk is used in large quantities, it is staled an some of this adver¬ 
tising literature that centenarians are extremely common, some of whom are 
said to have lived chietlv on a, milk d\j'l. An example of one case, Marie 
I’riou, who dic'd in iX;X at the ag^ of one hundred and Fifty eight rears, shows 
that she lived for the last ten wars of her hfe’enlirrlv on cheese and goat's 
milk. This, however, would not prove jnurti, as it appears she lived for one 
hundred and forty-eight years on tin ordinarv diet and thus had already es¬ 
tablished a reputation for longer itv. It is doubtless I rue that many |ieojile wfio 
have lived to extreme old age have used milk largely as a diet, and sour milk 
at that. On the other hand, it is ]ierfectlv certain that nianv ether |>coplo who 
have used milk and sour milk*c hiefl^as a diet have died e.iilv in life 

One of the most interesting of tl*ese surprising vatemenls is t^ie follow ing: 

• 

In the village of Sba, in the district of Oori, there is an old Ossete woman, 
Thense Abalva, whose age is xup]>yscd to In- alsiul one hundred and eighty 
years. This woman is still qtiiu c apable and looks after her htifisdiold 'Julies 
and sews. Although she is lient, she walks famlv enough. Thcli-e has never 
taken alcoholic liquors. She rise* early in the morning, and her <*hief focxl*i& 
barley bread and buttermilk, taken after Jhe c burning of the c ream. 

There are perhaps other factors lresfdeft the buttermilk yvhit lr have mitrib- 
uted to the extreme age of this ofd woman; ‘her abstinence from’alcoholic 
beverages and the use of barley bread ought not to '*• left out of consideration. 
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Another one oJ these instances of long lifg due to sour milk ibSds much 
like the advertisement of a certain whiskey. It is as follows: “Mrs. 
Jenny Read, an American, lias written to me that her ,father, eighty-four 
years old, owes his health to the curdled* milk which he has taken for the 
last forty years.”. 

These instances are taken from the works of Mctchnikoff and hence haw 
received much greater vogue than they otherwise would have done. This 
authority, however, realize^ that a great nymy other factors besides sour milk 
tend to promote health and prolong life. He says: 

( 

If it lie true that our precocious and unhappy old age is due to poisoning o! 
the tissues (the greater part of the poisoning coming from the large intestine, 
inhabited by numlierless microlies), it is clear that agents which arrest in¬ 
testinal putrefaction must at the same time jiostpone and ameliorate old age. 
'This theoretical vievv'is confirmed by the collection of facts regarding races 
which lrve chiefly on sour milk, and amongst which great ages are common. 
However, in a question so important, the theory must be tested by direct ob¬ 
servations. For this purpose the nunjerous infirmaries for old people should 
lie taken advantage of, and systematic investigations should be made on the 
relation of intestinal microbes to precocious old age, and on the influence of 
diets which prevent intestinal putrefaction in prolonging life and maintaining 
the forces of the body. It can only be in the future, near or remote, that we 
shall obtain exact infiirrrnitfon upon what is one-of the chief problems of hu¬ 
manity. ‘ 

In the meantime, those who wish ,to preserve their intelligence as long a, 
possible and to make thefr cycle of life as complete and as normal as is pos'-- jlc 
under present conditions, must depend op genera! sobriety and on habits 
conforming to the rules of rational hygiene. 

• 

From the above it will lie seep that after all MetchnikofT is not yet willing 
to sav that the consumption of sour milk is the sole or even the chief factor in 
the prolongation of life. 

Advertising Olnims.r -It is unfortunate that scheming manufacturers have 
taken advantage of this possibility without waiting for any convincing dem¬ 
onstration and are offering Jo the public vvhat are said to lac pure cultures of 
the Bacillus Hulgaricus, with'lists ofidiseases in which its use is efficacious. 
For instance, the following, disease}, among others, are said to yield to the 
treatment of t this«bacillus:* Eczema and all senses of the skin, diarrhea, 
dyspepsia, dysentery, typhoid (yver, sick headaches, all complaints of the 
Jircr, malaria in all of its forms, dialietes, fright’s disease and other diseases 
of fne kidneys, rheumatism, gout, qgleinsis, atheroma, senility, all diseases 
due to uric acid, all kinds of gastro intestinal disturbances. All statements 
similar to those above can only sert-e to bring the whole subject of the use 
of sour milk intcdeserved contempt. 

As the pure culture of the bacillus is not at all pleasant to the taste, it is 
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recommeptjed that it be administered by masking it with*sterilized water, 
carbonated or plain, a little sugilr, or any saccharine or other sirup, with some 
powdered cinnamon, or crumbs of dry black bread, such as pum|x>rnic klc; 
in other words, sofce vehicle to mask its acidity and jtnpleasant taste. 

Summary .—It would lx- quite out of place in a work of this kind to either 
recommend any proprietary food or specialty, or to say anything derogatory 
thereto, and therefore I am considering only the general principle and not am 
particular preparation. The summary of the present condition of the sour 
milk agitation, it seems to me, is tflis. Sour milk has from immemorial times 
been used and appreciated bv man. It is, doubtless, a wholesome, palatable, 
and nutritious form of milk diet. Sour milk can even be tolerated when sweet 
milk is extremely nauseating and objectionable and in mu h case's of deranged 
nutrition its administration is highly adxisablc. That it acts in am s|>e<ilit* 
way in protecting the luxly against the dangers of intestinal putrefaction re¬ 
mains to*be proved. It may do so in a general way, as does am goyd food 
which is palatable and easily digested. To this extent its utility cannot le 
denied. That it will hace any general tjpec itic elTect # in prolonging human life 
is a matter which is wholly spec ulatixe. It max be- said that cate in the selec - 
tion of foods, so that they may he all of the Ijj-st and purest and freshest, will 
doubtless tend to prolong life. Milk is one ot the most important of human 
foods, and hence its presentation in the most palatable and digestible manner is 
of the highest consequence, and when so pre-cilted, it will, doubtless, tend to 
prolong life. It is, howexer, entirely lieyc nd the scope of Mir present knowledge 
to affirm that sour milk, as sue h. Is a protection against premature death 

Preservatives in Fruit Juitfes. As fiuiwjutcc-s are used quite exten¬ 
sively, es|x‘cially gra|x’ juice, for in c a lie Is, tftw following statement made in the 
“Zeitschrift fur citTentliche t’hcmie," l ebruarx 15, to 10, in regard tothe action 
taken in Saxony •forbidding the use of pres’erxatixes in st!c h products is rtf 
interest: • 

From the point of xicxv of the nutrition of the jx'ople and the control of food 
prcxluets, weighty suspicion;#are amused against the use of preserxing ma¬ 
terials in the food industry, with tile exception of alcohol, as rn ommc*nc|ecl by 
the Chamlxr of Commerce of Dresden on the Ihifd of tsuptemlfa. toon; even 
if the use is restricted, as suggested by ftie Charnlxr of Commerce, impertant 
objections are raised to this practice. Science does not possess •atlhc ienl cx|kt- 
ience and ex|>crimental clata op a single suhstance«to he ablUto state definitely 
the amount per hundredwcightVhich would lx non-jnjurinu.* jn*l therefore 
allowable. Further, after allowing a dcsigiuftcd preservatixe to lie added Jo 
fruit juices, the same would havf to lie allowed for all foods on the market.*, 
The result would lie a flooding of tlfe markets with all sorts of preparJftons 
which had !>een preserved in like mapner tvs the fruit juices, fcfr instance, 
milk, beer, butter, and preserves of all kfcds. A public ,statement as t« the 
non-injuriousness of .t milligrams of* salicylic aoid or boric ac id in fruit juices 
would therefore entail the general use of these bodies in foods and condiments. 
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This, nowcver, would be lamentable from the standpoint of the interests of 
human health, and also from the standpoint Vif honest trade. Further, then 
would be an encroachment on the food control f as has been suggested by the 
Chamber of Commerce, which would not lx? reconcilable* with the imperial 
prohibition of the addition of salicylic acid, Vtoric acid, benzoic acid, and formic 
acid to wine, or even to drinks containing wine, and of salicylic acid and its 
com|K)unds to meats. The Minister of the Interior, therefore, does not find 
himself in |>osition to take a step which would permit the introduction of the 
above-mentioned preserving substances into the food industry, all the less so 
because to the makers of t£e fresh fruit jyiccs there is a choice between pas¬ 
teurization and the addition of alcohol, processes which up to the present time 
have been demonstrated as usefyl in the preservation of these foods. The 
fear that the high price of alcohol would make its use in the manufacture of 
fruit juices impossible in the future, the Minister of the Interior, in view of the 
price of the production of the spirit, cannot share. 


FOODS I'SKl) AS DRUGS. 

Medicinal Foods. Iltcre is a larjjo class of foods which are intended for 
the use of infants ftnd invalids, which partake more of the nature of a medicine 
than of a food, to which the tertp “ medicinal foods” is applied. Most of them 
are liquid or semi-liquid in form, and some are saifi to be predigested. They 
are, therefore, solutions .which contain as theic essential constituents small 
amounts of food substances, ^insisting chiefly of protein and carlrohydrates, 
containing no, or vert little fat, and usually preserved from decay by the use 
of alcohol or glycerol. The proteins hare been converted into soluble ma¬ 
terial, that is, peptones or proteoses, by mean* of enzymic or chemical action. 
The carbohydrate constituent oflhese foSids is either lactose or sucrose or 
starch which has likewise been converted into a soluble form, either by diastatic 
aetion or by an acid. Sometimes proteins may be concerted into soluble forms 
by means of the action of acids, alkalies, or superheated steam, or all three 
combined. These and similar products are not, however, suitable for medicinal 
foods, that is, for the nourishment of those whose digestive and assimilative 
powers have been so weakened by reason of disease that it is not possible any 
longer to nourish than with t^ie usua^ foods. Foods that have licen rendered 
soluble bv means of chemical, and physical means are regarded by many phy¬ 
sicians as toxic or at least dangerous as nutritive agents. 

These fdtxft.have a y,-frying composition, the protein in them ranging from 
lejs than o.,J percent to more than 6 percent; the carbohydrates also range 
ctronj about 0.5 percent to more than 15 jrercent, and the alcohol content varies 
from 13 to, ig percent by weight, w-fiilc the percentage by volume, of course, 
would be-considerably greater. ‘As before stated, some of these foods contain 
large quantities of.glycerol, usgd as the preserving agent instead of alcohol. 

The Value oj Medicinal Foods .—The value df medicinal foods depends on 
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the proteif ^nd carbohydrate todies contained therein. Glycerol does not, so 
far as known at present, possess hny recognized food value, although there is a 
number of experiments on retard to indicate that it influences melalx.lism. 
The food value of flic alcohol contained in these- mixtyres is of doubtful nature. 
While it is true that in a state of health a man i< able to oxidize a considerable 
quantity of alcohol, estimated by some at as muc h as three ounces 01 absolute 
alcohol )>er day, the ability to do this in times of extreme depression and weak¬ 
ness is doubtful. The alcohol, therefore, may ait in a toxii manner rather 
than as a ftxid. Hence it 'must W» admitted that the presence of alcohol in 
such cases is to lie looked upon as reprehensible, ami this too without denying 
that in a state of health it may have some food value. In point of fact, the u-e 
of alcohol as a remedial agent is by no means so gencrallv lottsidercd to U- 
effective as in former times. There is a large and growing s. bool of dicta ians, 
including many learned memliers of the mcdaal professivm who deni to alvo- 
hol tlie therapeutic value whiih heretofore has commonly been assignejl to it. 
If, therefore, alcohol has neither tlurajieuti. lalue nor ian be assimilated in 
the stages of depressed vitality in whiih medii inal foods are resorted to, it 
can readily be seen that its presence is an unhtitigaled cnl. In no case can 
alcohol act to build up the tissues, w hit It is the effee t most desired in t axes of 
pronounced anemia and emanation. What lalue the soluble protein and 
soluble carbohydrate may have in sue h cases is,''therefore,.likely to U- counter¬ 
balanced by the evil effects of the alcohol present.* 

Studies of Council on I’luiriihny and Chemistry. Tin- Council on I’har- 
macy and ( hemistrv of the American Metrical Association has made a studv 
of these foods, and has found that some of them |x>.s-csx less than one- 
sixth the nutritive [cower of milk, v.hile thc*lx-st of tlu-m have a nourishing 
power but little greater than that of miik'itself. The Council has, therefore, 
decided that no li<|uid medicinal,or so-called pfedigcsled foocf, should be ghetf 
consideration which contains less nutritive value, e\c lu-ive of alcohol arttl glv- 
cerol, than milk, anti that at least one fourth of this value must be in its nitro¬ 
genous constituents. -It shouhtbe reiyembered that to sustain the eipiilibrium 
of a patient during a serious illness mid prevent a waste vvhic h threaten* death, 
not less than two quarts of milk, having^ food vafue of irjp c alorics, are re¬ 
quired [)cr day; to give a patient this amount of nourishment in the form of 
the medicinal foods alone would require tfie exhibition of such a quantile of 
liquid as would keep the patien? in a state of continudqs intoxicsijioh, evon if 
it could be tolerated. If the small doses vvlifc h arc usually prescribed ;ir<i 
given, the patient will l)e, undoubtedly, on a.starvation diet, and thus suffer 
great injury when his friends and even the physic ian may think ht; is l>cing 
nourished. Plainly, the only use of the^e fcxxfs, if they are to he employed 
at all, is in v'onnection with a diet of milk or other ordinary food. The trompo* 
sttion of some of these medicirfhl foods is given further on. 
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MEAT PREPARATIONS. 

Meat Juices.—The juices of fresh meals, jyepa red in the home, are often 
fot/nd to he extremely palatable and to havf some food valut. The supposition 
that meat juices are highly nutritious is erroneous, but they are quickly di¬ 
gested and absorbed. -On account of the tendency of meat juices to decompose: 
it is advisable in all cases, if at. all possible, to have them prepared immediately 
before using at the home. The quantity of juice which may lx: pressed from 
meat is not very great, but*there are manf little presses on sale which can be 
utilized for this purpose. If cold pressed meat juice is not required, the meat 
may lx: warmed to a moderate tem|>crature before pressing; care should be 
exercised, however, not to apply a temperature approaching the boiling point 
of water, as this will < oagulate some of the substances m solution. An excellent 
preparation is obtained bv grinding the meat very finely, adding a little water, 
and allowing the preparation to warm gently on the stove below the boiling 
point before pressing. 

Vommeninl Meat Juiecs .—Many preparations of meat juices are found on 
the market in various forms. The c hief objee lion to them is that they must be 
preserved in some artificial way. The age of the preparation and the character 
of the preservative often make such foods more harmful than helpful. Pas¬ 
teurization or sterilization <’s not suitable for tlje preservation of meat juices 
because of the coagula formed by the high tem|x-rature. A prepared meat 
juice will probably 1)* preserved either by salt, glycerin, alcohol, or a chemical 
preservative which must necessarily be consumed with the juice itself. I 
think it will not lx- denied that all such methods of preservation are injurious 
to an invalid. The quantity of^he preservative is often greater than the total 
nutritious substances of the juice, so fhat the patient dex-s not get much nourish¬ 
ment but chx'S gA relatively larje quantities of these preservatives in his focxl. 

Impurities of any kind in any foods arc to be deprecated, but their addition 
to or occurrence in foods of the sick, whose Ixxlies are already depleted by 
reason of disease and abnormal conditiqps, is cjbviouslv inexcusable. To tax 
the system with the handling and cxc retina of ingredients which serve no good 
purpose is ba*d enough in flic case of health, but in illness, when the vitality 
is low and the organs alrcadv overtaxed, it is a case of “ whoever is not with me 
is against me 1 '; Jhc disastrous efftets jire apt to lie swift and pronounced, 
and.every* pfacaution .should lx: taken to insure that all food materials used 
t^re pure and unadulterated. *The use of chemical preservatives and other 
' hayjiful ingredients in invalids’ fcxxls is plainly criminal. In this connection 
attention js called to the action taken in Saxony in excluding preservatives 
frotp fruit jujees as already mehtioped. 

Meat Extracts'. —Meat extracts are more numerous than meat juices. A 
meat extract is a liquid or semi-solid obtained-from meat, usually by heating 
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and generally with the addition.of water, though it may he made without. 
The average water content of the semi-solid extract is about 25 percent. Very 
little nutrient mdtter is extracted from meat by hot water, but the extra.! 
is pleasing to the taste, is rapidly assimilated, am! in some cases is highly 
desirable, especially in tiding over crises in which the body does not need a great 
deal of nourishment, but must get it quickly. They are also useful in flavoring 
broths, etc. It is, of course, presumed that in the preparation of meat jukes 
healthy animals arc employed, though it cannot Jic said that this is always 
the case. Sometimes animals which are not suitable for eating, and vit not 
diseased, are used for the pur|x>sc of making meat extraits. Old bullocks 
which are too tough for beef purposes have lieen used very extensively for 
this purpose. 

Commercial extracts are generally prepared by evaporating the water in 
which tire beef for canning was heated, that is, they arc a by-product in the 
preparation of canned lieef. * 

The subject of meat extraits has been very extensively studied In Higelow 
and Cook, who have published the rcshits of their investigations in bulletin 
No. 114 of the Bureau of Chemistry, l'. S. Department of Agrii ulturc. The 
samples which were examined by these investigators were poribased prior to 
the enactment of the Food and 1 trugs Ac t, and, hqm e, tepresent the character 
of goods which were on the market at that time., The analyses of the samples 
were submitted to the manufaihirers for any <ommept.s whiih they those 
to make iqnm them before publication, * 

Solid Meal Extracts. -There tru some extrai ts of meat in which the liquid 
is evaporated apparently to dryness, and thivnables the extrai t to lie preserved 
with greater facility, and also diminishes the mst of trans|Hirtation. Although 
the products arc is a , 4 >lid state they are by means dry, containing from 13 
to 26 percent of moisture. In the solid meat extrai ts the mineral constituents, 
of course, are very much concentrated. These 1 .insist of. ommon salt together 
with the mineral constituents vvhic h are present in the extrai t, flr whii h may lie 
added in the course of manufacture* , 

For convenient study and ins|>ection, Bigelow ami Cook,dividi»mea! extracts 
into four classes, f. r., solid meat extrait 1 ?! fluid meat extraits, meat juices, and 
miscellaneous preparations. The analyse* of these different classes are given 
in the table further on. 

Substitutes jor Meat Extracts .—Attempts hav *Uen mar If in the 1 ifep.cration of 
infants’ and invalids’ foods to substitute some less e\|iensivc material for meat 
extracts. The most promising substiftjtos whiih have lieen used are extracts 
of veast, which are in some res|>erts sitpilar in icimposilinn to those obtained 
from meat. Yeast extracts are prepared f>v cvajxiration in vat uum coolers, 
resembling the method used in making meat extracts. In f.'ermany prepara¬ 
tions have been found consisting of a dilute preparation of meal to which a 
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large amount of foreign protein, such as egg albumen, has been adfjed. For 
many years yeast extracts have appeared on the market, especially in' German), 
and have also been mixed with and used to adulterate meat extracts; their 
manufacture in the United States, however? has not obtained any great vogue, 
although it hi claimed that small quantities are now made. When the aqueous 
extract of yeast is evajiorated, especially in an open kettle, the color changes 
greatly and finely simulates that of meat extract. When the color is not deep 
enough in such cases, the use of caramel is resorted to in order to secure the 
necessary tint. Care is taken not to allow'the evaporation to go too far, since 
otherwise bitter principles are formed, which in some respects resemble pep¬ 
tones, and which may Ice partially removed by washing with water and dilute 
ammonia. 

The quantity of nitrogenous constituents in veast extracts is smaller than in 
meat extracts. Somcxauthors claim that their stimulating effect on the diges¬ 
tion is about equal in intensity, and as far as nutritive value is concerned, 
weight for weight of dry matter, there does not apjiear to be very much differ¬ 
ence between them. ThF principal (Ijffcrence of a chemical nature between 
the yeast and the meat extract is found in the fact that the former contains no 
kreatin or kreatinin, while in tlje typical meat extracts from 10 to 20 percent 
of the total nitrogen is in these Jorms, The xan|hin bases are also distributed 
differently in the.twp extracts. In mtat extra* ts xanthin and hvpoxanthin 
predominate, while in the vcist extracts adenin and guanin are the principal 
constituents. * , • 

Miscellaneous Extracts Intended for Invalids and Infants.— In 
the tables at the end of the chapter are found 1 some miscellaneous compounds 
which are intended for infants amf invalid?. Among these may be mentioned 
the albumosc and peptone powders, which are divided into two classes: first, 
those formed by* the action of steam and acid on exhausted meat or other 
proteiit; and, second, powders prepared bv chemically treating lean meat with 
hydrochloric acjd and |>epsin, by means of which all the fibrin, albumin, and 
gelatin are rendered soluble after being digested^in water at a temperature of 
blood hFat. These preparations may lie‘more nutritious than the ordinary- 
meat extract, l>ut the' method^of making the meat soluble are such as to throw 
doubt on the wholesomeness of the preparation. In fact it may be said that 
aside from the hyme-made.meat juices «r meat extracts there would be little 
loss to invalids if the standard preparations oft the market were withdrawn, 
t Extract^ from the crab and other crustaceans are also found, the crab ex¬ 
tra^ being quite common in Germany., In this country there is quite a large 
sale for clam juice, which may, in some respects, be compared with crab ex¬ 
tract. Other extracts prepared from Vish, shrimps, clams, and anchovies are 
sometimes sold, but they are not of commercial importance. 

Classification .—These miscellaneous compounds may be grouped for study 
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according, to certain characteristics of composition. In the first class Bigelow 
and Cook place extracts with high total kreatinin, approaching io |>enscnt. ami 
a total meat base^ontent of 4<?percent of the total nitrogen. In these products 
the proteose and peptone nitrogen Should include fr»>m 30 to 50 |>erccnt of the 
total nitrogen present. In class two are placed those miscellaneous preparations 
which have a proteose and peptone nitrogen content of alcove 50 percent of the 
total nitrogen. This class of bodies is low in both kreatinin and meat bases. 
Class three includes preparations low in proteose and peptone nitrogen and in 
kreatinin, but high in meat bases, while in class four are the extracts that arc 
high in insoluble and coagulable proteid. In the above statements the krea- 
tin is included with the kreatinin. 

In several of these preparations Imt a small amount of meat extractives or bases 
are found. The data show that kreatin and kreatinin were absent in several 
casey, proving that the products in question were not made by the evaporation 
of an infusion of meat, and in some cases the total nitrogen was less than 1 
percent. The stimulating effect of these com|K>unds and the nutritive \alue 
of the nitrogenous bases are, of course, extremely small in all these cases. 
In fart, all of these liquid meat products, as far as nutrition is concerned, as 
has already been stated, are of little value, but they probably have uses in ex¬ 
treme cases of depression where a tenqcorary stimulating effect is necessary in 
order that the digestive organs may be enabled t'o readily-take care of more 
nutritious foods. 

Addition of Gelatin to Meat^xtradtj. - It is doubtless true that the addi¬ 
tion of gelatin to meat extracts has been practiced more or less in the past, as 
pointed out by Bigelow and Cook. Bv this meads the manufac turcr ini reased 
and maintained a certain nitrogen content, W supplied the nitrogen in a form 
lacking in stimulating effect and probably to some extent in nutritive value. 
Certain compounds, namely, tyrosin and tryptophane, are not present in gela¬ 
tin, while they are found in true proteins. Gelatin alone is said not to support 
life in spite of its relatively high nitrogen content, while a tryc protein with a 
lower nitrogen content will. *(Jelati*>, however, must Ice accorded some value 
as a protein-sparcr. The buyer of an extract containing gelatins is, However, 
deprived of the characteristic essential#of a true meat extract, although the 
nitrogen content may be relatively high. t In many c ases only y small projor- 
tion of the added gelatin existed in the extract as such, as It,was converted by 
the gradual process of hydration into gelatines anjl gelatin fxgrtones. • But 
although gelatin as such is sometijnes added to meat extracts, more fretJUenlly, 
an extract prepared from bones to wbicl^some meat clings (whic h necessarily 
gives a product high in nitrogen due to the formation of gelatin from the tsine) 
is mixed with straight meat extract, wludf contains little op no gelatin. Such 
preparations as these leone extracts sfre sold as wcond and third gradl-s by the 
most reliable dealers, 
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Some .gelatin may be formed in the preparation of a high-grade‘extract of 
meat, although with proper precautions there should be none present. When a 
sufficient amount of gelatin is present, it is readily detected by the setting 
qualities of "the extract after warming. The power of gelatinizing is onl\ 
possessed by unaltered gelatin; its dissociation products do not have this 
power. It is evident, therefore, that gelatin has no proper place in extracts 
of this kind, as it is totally different from them in its character and cannot be 
claimed to have the same Stimulating effect for tiding over periods of great 
prostration as have the meat extracts. Bigelow and Cook conclude their 
studies with the following observations: 

It is commonly assumed that protcids, gelatinoids, and the simpler amids 
have very different nutritive values, and, while all authorities would agree in 
assigning the highest’value to the first of these, there is probably po small 
difference of opinion as to the order in which the second and third should be 
rated. In considering such a question, there should l>e separately taken into 
account relative digestibility or solubility, capability of undergoing osmotic 
absorption, and dxidizability for the production of energy. At present, no 
definite numerical statement of the relative nutritive values of nitrogenous 
Ixxlies of these three classes cafl Ire made. It seems much to be desired that 
more extended ex]reriments than have so far been recorded should be made 
iqxm living animals ^is far'as jrossible upon human beings) to determine the 
utilization of both the gelatinoids and the simpler amids. The latter no doubt 
undergo oxidation to some extent in the animal lardy, and produce some energy- 
in consequence. It is pfobablv truf of these simpler amidic substances that 
much larger quantities than analysis exhibits .as constituents of the food con¬ 
sumed, or than analysis detects among the residue of hard rejected from the 
laalv without having undergone complete oxidation, may Ire constantly formed 
among the earlier products of the metabolism of the proteids, and afterward 
themselves undergo further chartgc into the simpler and more stable forms of 
carbon.dio.xid, water, and urea. 

In the animal body the amido acids are acted upon in two ways; that is, 
they arc converted into the corresjxrnding fixed acids or carlronic acid is split 
off, leading ter the formation of Brieger's»:liamins, or it is'possible for troth of 
these pfocesscs to take place. Usually the albumins are converted in the 
alimentary traVt by tire firm'proteolytic ferments (pepsin, trypsin, erepsin, and 
arginase) inter primary crystalline dissociation products, namely, the amido 
acids, which are absorb'd isMiis fi>sm. Whether a part of the aibumin taken 
as food can pr eaflnot Ire absorb'd in the forip of albumoses, peptones, and 
pepthls rcmqirfs to Ire determined. • 

, Meat preparations of the sort’induded in this report are largely used by the 
'side and the' young. Their use is recommertded frequently by physicians who 
may hot have taken the trouble to aseert&in the true nutritive value of the prod¬ 
uct prescribed. It seems to be the^general consensus of opinion among 
scientific investigators who have sftidied this question that the food value of 
these m?at extracts is rather limited, and*although they are a source of energy 
,to the body, they must not be looked upon aft representing in any notable 
degree the food value of the beef 05 other meat from which they are derived. 
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When prepared under the b&t ix.ssibk conditions, a commercial meat extract 
is, of neffssity, in order that i^ may not spoil, deprived of the greater part of 
the coagula-ble proteids, which constitute the chief nutritious elements of the 
juice. It is fair yo state that many manufacturers make no claim as to the food 
value of their preparations, only a comparatively few making extravagant 
statements as to the nutritive value of these products. 

Preparations of this character are not wholly valueless in the sick room, for 
they possess stimulating qualities, and in the kitchen thev are useful on ac¬ 
count of their flavoring properties. They are not, however, concentrated foods, 
having, on the contrary, but comparatively little nutritive value. The meat 
juice prepared from fresh meat, in’the home or hospital, In continued heating 
at a low temperature, is far superior as a food to the commercial meat extracts 
and so-called meat juices. * 


ANALYSES OF MFAT EXTRACTS, Jl’IClvS, AND POWDERS. 
(Front Bulletin So. 114, Bureau of Chemistry.) 
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MBAT JUICES PREPARED IN LABORATORY. 


Preparation or Juice. 
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MISCELLANEOUS PREPARATIONS (MEAT EXTRACTS, JUICES, 
, * * ‘ POWDERS). * 

(From BulletiH No. 114, Bureau 0/ Chemistry.) 
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Miscellv*^ous Preparations (Meat Extracts, Juices, and Powders).—( iVmmiu^.) 

Class III. 


NAMF Of PREPARATION. 


k . le 


Maggi’s Bouillon,. ? f > M.04 4 10 .14 584 
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(1 \ss IV. 
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Carnine Co., Lcframo, Paris, France; Imported | . 

by Fougera & Co, Agts., New York,. ^ J So ! S6 ‘ .o<)^ 44 47 - 5 ° *4 2 


IJIET y\ DIAHI.TIX 

Nature of the Disease.— Theft* is mil di^ea^e of quite common <*< urrenre 
concerning which there is "practically jj. unaniyuty of of>inion*among medical 
men respecting the character of the diet whit Iv-limiid lie observed by the pa- 
tient, namely, dialcetes. In^this din-ace the mcjjaliolisip.j’f the system is so 
changed that the urine contains'a greater or less (juatyity of snjfnr.* I h« sugar 
which is found in the urine is not the ordinary one, hut is dextrose, the pijid- 
uct which arises from the completejitversion of starch by means of ay.aricl. 
Dextrose also constitutes half of the product produced by inserting cane 
sugar with an acid or a ferment, tVrasionally levulose, a .sugar identical 
with dextrose chemically, but different as to structure burning tlx- plane of 
* The turn of insoluble inti coagulable proleids, proteoses, snd pepfnnrs. 
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polariled ligfit to the left instead of the right), is' found in the urine instead of 
dextrose. Diabetes is regarded by most diagnosticians as peculiarly a disease 
of disordered metabolism, more so even than rheumatism or gout. The pres¬ 
ence of sugar in the urine is in itself a matter of consequence, inasmuch as it 
implies a disturbed metafiolism, since normal urine does not usually contain 
even a trace of sugar. _ Hence the presence of any amount of this substance 
indicates a very serious disorder of nutrition or disease of the kidneys. In 
other words, the body has lost the power of oxidizing sugar. Inasmuch as 
the sugar secreted is dextfo.se, it has been thought by physicians generally 
that to control the food in such a way as to diminish the quantity of material 
capable of forming dextrose wmlld be a rational treatment. A moment's 
thought will show that the exclusion of food containing dextrose or dextrose- 
forming material may not at all lie a remedy for the disease, although it may 
offer a probable way of controlling to some extent the principal symptoms by 
very considerably diminishing the quantity of sugar excreted. 

Sources of Sugar.—Von Noorden has noted that sometimes beer-drinking 
produces sugar in urine, lp.it he was not sure whether it was maltose or grape 
sugar. He has algo noted that there is often an approximately proportional 
relation lie tween glycosuria on the one hand and decomposition of protein on 
the other. That sugar can be frtrmed from proteinds shown by the following 
expr riment: 

(u) Three days’ diet with much meat and no carbohydrates gave 48.2, 56.7, 
57.1 grams of sugar in the urine. 

(/)) Three days with vegetables gate 30.2,1147, 2.1 grams. 

(<■) Five days of vegetables with 300 gr.anjs of meat [ier day gave 7.8, 
32.8, 33.5, 36.7, 48.3 grams sugar. , , 

(</) Two days’ diet of vegetables alone gave 8. t grams and a trace of sugkr. 

Proteins may yiqld from 40 to jo percent of their own height of glucose. 

*L’hose which are made up of amino acids, c. g., casein, are the ones to pro¬ 
duce sugar in the body. The transformation into sugar occurs when the organ¬ 
ism is in need of carbohydrates. Feeding alanin to a diabetic patient caused a 
large jiercentage of sugar to ap|iear in uritie. Feeding with casein is accom¬ 
panied with thp most marked degree of glycosuria, legumes (peas, lentils, 
beans) standing next in this jjarticuhrt, while egg-albumen and the protein 
of cereals have the least (xiwu-Vf producing glycosuria. 

In severe, closes o*F diabetes it is suggested, tet forbid casein and limit the 
amourft of meat to 1 * eaften. Tlg-re are even a few cases of diabetes in which 
sugar excreted than can lx- accounted for by the decomjiosition of 
carhcSjydrates and meat, and therefore if is thought probable that the sugar 
comes from “the fat. Since by far the Ijrgcr part of man’s food is of carbo¬ 
hydrate nature) it is difficult to entirely climinate that class of foods from the 
diet. The greater (he intensity "of diabetic disturbance, the greater the amount 
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of carbohydrate that is excrettd unused in the urine. Nevertheless nearly all 
authoritiesvhgree that it is advisable in the treatment of diabetes to exclude, 
in so far as possible, starch and sugar from the diet. • 

Duering has pftsposed a ‘'rice” cure. The theory of using this very rich 
carlwhvdrate is based on the principle that to limit*the diet of carUdmlratcs 
to one particular kind is of as much inqiortance as to exclude carbohydrates 
completely. This idea, however, has not been generally accepted. 

In Lusk's “Science of Nutrition” *it is stated that sugar must arise 1 from 
either protein or fat. I’fluger churns that fat raelalxilism is the principal 
source of sugar in diabetes. It has also been shown that protein breaks up 
into amino acids in the intestines, and that stub acids when ingested arc 
equivalent in metabolism to protein itself, and may be ion\ortcd into dextrose. 

Cause of Diabetes.— It is not to lie inferred that the use of foods con¬ 
taining starch and sugar, from which dextrose is usually formed, is in any 
sense the cause of the disease. This cannot be the case 1 , liecause were it so, 
every individual would suffer from this trouble, since starch and sujar con¬ 
stitute the principal weight of the dry foods of ijtan. Furthermore, Yon 
Noorden shows that whole rates, c. £., tlSisc in northern t linv-s and also numer¬ 
ous groups of animals, which use hardly any carbohydrates for foo<£*c\crote 
sugar in their urine. These people and anibi.ds subsist almost entirely on 
animal food, and yet sugar Ik living continually produced and c undue tecUto 
the tissues. Nevertheless, the common treatment of*di;fl>etes is generally 
accompanied by the administration of a diet in which,starch and sugar are 
excluded as completely as ]x>ssihle. T fee principal start by ft«xls are well 
known, namely, rice, potatoes, and the cereals. The non starchy foods are 
represented principally by meat o- plant products in which the nitrogenous 
element is largely devcIo|>ed, such as certain parts of wheat, ]>cas, and I tea ns. 
But even the wheats tvhich arc richest in gluten contain aljvays much larger 
quantities of starch than they do of nitrogenous elements. If patients crave 
a sweetened food, ievulose may lie used, or even sacc harin, whic It, as has liven 
already stated, is mg, food at all. * 

Gluten Flour and Gluten Brep 8 .—-' To inc rease the quantity of jlutcn in 
bread and diminish the amount of starch, for use of <lialx;tir patients, a gluten 
flour is manufactured, which is produce!) by washing or removing in some way 
from ordinary flour a very considerable percenta’ge of its starch. In this wav 
tde percentage of the nitrogent>u§ matter is increas'd,and ‘le ft practical dietetic 
purposes in the treatment of diabetes should *>t lie IrsS than yt dr 40 percent. 

Standard for Gluten Flour .—The standard for gluten flour ha< lieen fixM* 
by the Secretary of Agriculture a# follows: "Gluten flour is the flean, 
sound product made from flour by the jemoval of starch and contains not less 
than five and six tenths (5.6)‘percent of nitrogen and not .more't h an tcn*( to) 
percent of moisture.” 
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Gluten &(ead.—The separation of starch from flour ancf the making of 
bread from the residue was first*introduced bv Bouchardat in 1841. . Many 
rook books give r^dpes for mailing bread from flour of titis kind. •The gluten 
flour may be prepared in the homeland it is, as a rule, much safer to prepare 
it in this way than to buy it on the market, because it tan lie used ia the moist 
state as soon as made. The starch can be washed from wheat flour by a 
simple process of kneading, using pure .cold water for awash. After the dough 
is made it is worked with the lingers, or with pntjjcr machinery, and water 
added from time to time, thus washing out the starch. It is better to do the 
kneading in a vessel the bottom of which consists of a tine gau/e which will 
jtermit the particles of starch to pass through but will retain the gluten. The 
washing may lie continued until the wash water ceases to be white and prac¬ 
tically all the starch is removed. The residual dough inn then be baked into 
brcai^. Usually, however, gluten flour is not entirely free from starch, and 
perhaps it is .not advisable, for the reason which has already bcen.stated, 
namely, that starch is a normal constituent of the food and its complete with¬ 
drawal produces an abnormal state of nutrition whifh may do more damage 
than a small amount of starch. There is a simple test for the presence of 
starch in a gluten flour known as the iodin ret* lion, and due to the fact that 
a solution of iodin mixed with,a stare h produces a deep blue color. Tin's is an 
extremely delicate test, however, so that a very smtilhanpuijl of starch might 
appear to be very large when tested with this reaction alone. 

Instead of using the gluten obtained ffom wheat ,| 1 oi 5 r, other albuminous 
substitutes have been proposed, such as the soy bean, almonds, rmoanuts, 
and Iceland moss. Experience‘has shown, however, that patients soon tire 
of br«ad made from gluten flour or any of*ifs substitutes. Many physicians 
have therefore given gp its use altogether, prescribing a standard diet free 
from carbohydrates, and allowing a small amount of good ordinary brehef, 
which is much more palatable and of which the patient does not tire* It is 
usually advised that the bread be well toasted. Some plnsirjans, instead of 
prescribing the white'bread, tAe the various forms of r.raham bread or brown 
bread, made from either the whole &rain or that from whic h onlv a | edition of 
the bran has been removed. * • 

Impracticability of Securing a Diet Entirely Free from Starch 
and Sugar.—It would be practically im|«>ssible»to secust; for man a diet 
entirely free from starch and sugar. Even lean meats,contain’^hnctimes as 
much as r percent of a sugar-projiucing substance, and the ltest^yf the git*- > 
ten flours and gluten breads containnotable quantities of starch, •foy 
beans, when ripe, are supposed to contain no starch, and would prove a val¬ 
uable food for diabetics if sugar were not’ formed from their protein. Most 
of the nuts are also very low in carbohydrates) as shown -in the following 
table: * 
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Water. 
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Carbohydrates. 

'■ 
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Fuel 

Vauje 
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Pound. 

KiAd fir Ni;t. 

Protein. 

Fat. r 
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Starch j _c 
and Fxbfr. 

Sugar ! 

Ash. 
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Calories, 

Butternut,. 

4.5 

27.0 

61.2 

3-4 

3 -° 

3370 

Brazil nut,. 

4-7 

17-4 

65.0 

5 7 | 3-9 

3-3 

3120 

Pecan,. 

Hickory,. 

3-4 

12.1 

7°-7 

8-5 ! 3-7 

1.6 

33 <» 

. 3-7 

* 5-4 

674 

f 1.4 

2.1 

3345 

Filbert.. 

*54 

j 6. 5 

64 0 

11.7 

2.4 

3100 

Cocoanut,. 

I^.O 

6 6 

50.2 

137 ; 8 -9 

1.6 

2805 

Almonds. 

4 -Q 

• 21.4 

54 4 

1 3 - 8 i 3 -o 

2-5 

5895 

Pistachio,. 

4.2 

2 2.6 

54-5 

■ 5.6 

3 -t 

3 J 5 ° 

Walnut,. 

3-4 

18.2 

60.7 

137 1 2-3 

>7 

3075 

Chestnut,. 

43-4 

O.4 

6.0 

41-3 1 1-5 

M 

1140 


The chestnut contains considerable amounts of starch, and is therefore not 
adapkfl for this purpose. Peas and beans also contain large' quantities of 
starchy matter, and various vegetables, which contain little starch, are found 
to carry a considerable percentage Af sugar. It is impracticable, therefore, 
and perhaps undesirable, to secure a diet for diabetic subjects which is entirely 
devoid of sugar and starch, fdr it is the total carbohydrates which must be 
considered and not wholly thc.starch. Moreover, an extraordinary change in 
the character of *th<? diet, which would be represented by a nonsugar-r.on- 
starch ration, would t probably be of more injury to' the digestive system by 
far, even of a diabetic patient, than a ration containing a normal amount of 
these substances. For this reason it is not ojilv impracticable, but also unde¬ 
sirable, to secure a ration which is,dcvoid gf the sugars and starches. 

Professor Osborne, of Yale Medisal School, says: “I have not a douSk that 
many a patient lyith diabetes mellitus has been hurried to,his grave by rigid 
starrh-free diets. I also believe that the fact that most so-called starch-free 
gjuten foods contain starch has allowed many a diabetic to live months longer 
than a starch-fiee diet would have allowed. An absolute withdrawal of car¬ 
bohydrates from the food of patients having true diabetes mellitus will always 
increase the ncctoi^e find diacetic acid, and often the ammonia and fl-oxy- 
butyric arid, and toxic acidfmia an A coma become imminent. Hence, it is 
unjustifiable, nigas having! become discovered in the urine, to withdraw the 
starches ^rsqlutrfy'or tgo fapidlv from the i^iet.” 

Tist Diet for Determining Toleration of Carbohydrates.— In Osier’s 
"'Practicettf Medicine” f attention called to the fact that in the case of a 
diabetic patient the first duty of the physician is to ascertain the capacity for 
toleratingtarbohydrates, meaning thereby particularly sugar and starch. This 

shofild be determined by placing the subject for at least five days on a diet 

• • • * 

* Jaffa, Fanners’ Bulletins Nos. a8 and jja, U. S. Department of Agriculture. 

t Reprinted from Osier’s The Principles and Practice of Medicine, copyright, 1909, by 
D. Appleton & Co r ' 
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f ro ni whicil*starch.and sugar art rigidly excluded, that is, a diet consisting 
exclusively of protein and fat. ^The quantity of food given, in case itVan Ice 
tolerated, should t* a generous one, that is, approximately 40 calories for 
each kilogram of body-weight. A diet based cm the recommendations of 
I'on Noorden which would secure the desired result is 3s follows: * 

Breakfast: 7.30 a.m. 150 grams of beefsteak or mutton-chops without bone; 

tw>o boiled or poached eggs; 200 c.c. of tea or coffee. 

Lun(h: 12:30 P.M. 200 grams cold roast-beef,»mutton, or c hicken; (>o 
grams celery, fresh cucumbers, or tomatoes, with 5 c.c. cinegar, 10 c.c. 
oil, pepper and sail to taste; 20 c.c.• whisky (if desired); 400 c.c. of 
water or Apolliharis water; (>o c.c. coffee. 

Dinner: 6 P.M. 200 c.c. clear bouillon; 200 grams roast beef; (>o grams 
lettuce with 10 c.c. vinegar; 20 c.c. cilice oil, or three tableS|x>oii(uls 
of some well-cooked green vegetable, as spinach; three sardines a 
• l’huile; 20 c.c. cognac or whisky (if desired), wiflt 400 c.c. A]x>llinari» 
water. • 

Supper: 9 p.m. Two eggs, raw or cooked; 400 c c. Ajiollinaris or Sellzei 

water. • 

• 

It is further advised that “with the four meals at least is grams of btittci 
should be used in making.the gravies and with the eggs. No milk orsugai 
is permitted with the tea or coffee, but save harip may be used to sweeten them. 
The time of taking lunch and dinner, of course, ina/beaTverscd. I Ids daily 
diet should provide a [icrSon of 60 kilos (132 pounds) with a little over the req¬ 
uisite 2400 calories for an individual of’^hat aeigljt. One precaution must 
be emphasized here. If the paticyl has been eating freely of starches, these 
must be cut down slowly for two or three days before he is placed on the 
staneferd diet. Any sudden and radical,change from one diet to another is 
liable to induce comar As it has been found that a dog nyist fast live davs 
before the glycogen of his liver has been all used up, it is well to keep the dia¬ 
betic on the above diet for at least live days; bv so doing it prat tic ally elimi¬ 
nates the possibility^that any sugar excretion at the end of ,lhat lime is de¬ 
rived from the stored-up glycogen ortho liver ” 

Inasmuch as a diet entirely free of stare h and sygar * not a nqrmalThet, and 
hence should only be used in case of necessity, ij is advisable to find out how- 
much carbohydrate a diabetic patient caij tolertfl* without unduly increasing 
the quantity' of sugar in the urine. Her this purpose after the treatment above 
mentioned, small quantities of bread, preferably Jin-ad ma<lo» from khite 
flour, may be used. A well baked loaf of white bread contains aijprofltnatHy.^ 
55 percent of starch. Only 25 gram* should lie.given for the first fe-vvwReys, 
and if the sugar does not reappear in thg urine, or is not inc reased in quantity, 
another 25 grams may be addfcd, and so on until the symptoms‘of glyroiuria 
develop. The degree of tolerance, therefore, mat- be expressed in the form of a 
formula as follows: Tolerance equals standard diet plus x grams of starchy 
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x representing the number of grains of starch the patient can tajca as deter, 
mined'experimentally, without sugar appearing in the urine: 

Dietaries Recommended by Von Noorden.— Von Nogrden, one of the 
most eminent authorities/m diabetes, in hie work entitled ‘^Disorders of Meta¬ 
bolism and Nutrition,”* divides foods intended for diabetic patients into 
two classes: (i) Those food products which are practically free from carbo¬ 
hydrates, and which should form the base of the daily diet. (2) Certain ac¬ 
cessory articles of diet which include substances containing more or less car¬ 
bohydrates. The use of tfiese accessory articles is based on the fact that it is 
necessary not only to prescribe a,diet which has some specific relation to the 
disturbance, but which will also conserve, or tend to conserve, the general 
health. As carbohydrates are such an important part of a normal diet, it is 
not a safe plan to continue too long a diet from which they are entirely excluded. 

Standard Test Diet ,—The standard test diet is prescribed by Von Noorden 
as follows: 

Breakfast: 200 grams coffee or tea with one to two tablespoonfuls of thick 
cream. 100 grams of hot or cold meat (weighed after cooking). Butter. 
Two eggs,'with bacon. 50 grams of white bread. 

Lunch: Two eggs ((Hiked as desired, but without flour, of any other hors 
d’auvre free from flour 1 : Meat (boiled op roasted), fish, venison, or 
fowl, according to tastg, about 200 to t;o grams altogether (weighed 
when C(Hik£(l(, Vegetables, such as spinach, cabbage, cauliflower, or 
asparagus; prepared with broth, butter, or other fat, eggs or thick sour 
cream, but without any flour., 20 to 25 grams creamy cheese (such as 
Camembert, Brie* etc.); plenty of butter. Two glasses of light white 
or red wine, if desired. One small cup of coffee, with one to two table- 
spoonfuls of thick cream. 50 gramj of white bread. 

Dinner: Clear meat soup, with eg^ or green vegetable in it. One to two-meat 
dishes, as at lunch. Vegetaliic dishes, as at lunch. Salad of lettuce, 
, , cucumber; or tomatoes. ‘ Wine. No bread. iJrinks during the day 
..(exclusive of wine), one to two bottles of aSrated water. 

'This test diet is intended to reduce the sugar excretion to a minimum and is 
preliminary to 1 more generous diet in jvhich bread is ihduded if the sugar 
excretion is not too greatly increased ' 

Oatmeal as'a Diabetic hood. —Von | Noorden has recommended as a food 
for diabetic patients in certain cases oatmeal, or rather a gruel made from 
oatmeal. The' usg,'pf this ^substance wgs the result of an accidental obser¬ 
vation. A,number of^patients, in addition to diabetes, were suffering with 
severe,^ istumances of the stonfuch and the lower intestine. For this trouble 
’they were Confined to a diet consisting exclusively of oatmeal gruel. The 
observations in these cases showed that the amount of sugar in the urine was 
diminished during the continuSnce of this diet. The oatmeal, of course, is 
not used, alone; as'prescribed, by Von Noorden, it consists in the daily admin¬ 
istration of from 200 to 250 grams of oatmeal, Ifest given in the form of gruel, 
* Published by E. fi. Treat 4 Co.. New York. 
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every twoiiqurs. In addition to this, 200 to 300 grams of butter are prescribed, 

and%bout 100 grams of a vegetable proteid, or for this a few eggs may be sub¬ 
stitutes. No othej food is allowed except black coffee or tea, lemurs juice, good 
old wine, or a little*brandy or whisky. This diet haj not been found entirely 
satisfactory by many other authorities, nor does Von Noorden urge it for all cases. 
The oatmeal, of course, contains considerable quantiticsof stare h, but it is starch 
of an entirely different kind from that of wheat or rye, the usual bread 
diet of civilized nations. The inference is that the starch of the oatmeal does 
not act so injuriously as that of whe&t or rye. Von Noorden makes the follow¬ 
ing statement in regard to the oatmeal diet:, “Unfortunately, however, there 
are only relatively few cases in which the result is quite so surprisingly liene- 
ficial; in many others it is incomplete, although still satisfactory; in others, 
again, no result at all is obtained.” The best results were found in very 
severe cases when there was a large excess of sugar in the» urine. (>n the other 
hand, the* treatment was almost always a failure where only a slight amount 
of sugar was found in the urine. 

Other starchy foods which have been recommended are the potato and rice, 
each having its protagonist among reputable authorities, based upon the sup¬ 
position that both the potato starch and the rjie st.irch are far less injurious 
than rye starch or the wheat starch found in ordinary breads. 

Water and Other Beverages.- -It is thegeficnd consensus of opinion that 
it is injurious to restrict Jhe quantity of water which a diabetic patient is al 
lowed to use. The fact that the drinking of a considerable amount of water 
increases the volume of the urine is jxrh.lps a favdruble, rather than an un¬ 
favorable, symptom. Thirst is a f'orv common symptom in diabetes, and it 
should be allayed by plenty of pure want > Many physicians recommend 
mineral, or bottled, waters. An occasiorfaf change from a pure spring water 
to a bottled water taay be advisable, but on account of the cefct, whit h is oilun 
a matter of importance, it may be said that pure spring-water, as frcsluas can 
be had, will serve all purjxtses. Lemonade may also be used, but if a swrtt 
taste is craved it mdst be pnsduccd J»y the addition of saulthrin and not bv 
sugar. It is better by far to ignore She craving for sweets than to gratiSy it with 
such a questionable substance as so-called “saccharin.” • * 

Osier recommends the use of whisky, brandy',and rum on the ground that 
it aids in the digestion of fat and teqds t<! make tyi for tljs Jos's in beat-units 
resulting from the cutting off of carbohydrates. ’ _ ’ • 

Use Of the Soy Bean.— Dr. Julius FricdJnwald'and Dr. Kuhrali«jn the. 
Proceedings of the One Hundred and Twelfth Annual Meeting of the Mescal* 
and Chirurgical Faculty of Maryland, .hold at Baltimore on April 26, 1010, 
recommend the soy bean also as a diet inAJiabctts. Fight cases of diabetes were 
treated with this food, and the conclusions which,were reached were as follows: 

1. The soy bean is a valuable addition to the dietary of the diabetic on ac-^ 
count of its palatability and the numerous ways in which it can be prepared. 
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a. The soy bean in some ways causes a reduction in percentage*and Jot;,' 
quantity of sugar passed in diabetic subjects op the usual dietary restrictions 

The following recipes for broths and muffins made frcnwfhe soy bean are of 
interest in this connection: 

Broths. —Add’from. 1 to 8 ounces of the flour to one quart of beef, mutton, 
veal, or chicken broth and lioil for fifteen minutes, adding water to make up 
for loss by evaporation; or, Ixiil the s&me quantity of the soy flour for one 
half hour with one quart «f water, to which has been added a piece of ham, 
bacon, or salt pork to give flavor. ICach ounce of the flour will add to the 
broth about 13 grams of protein and 120 calories, or, in percentages, add 1.4 
percent protein, 0.60 percent fat, and 0.30 percent carbohydrates. A broth 
made with 6 ounces of the soy flour to the quart would be half as rich in protein 
and fat as steak. 

Muffins .—To make muffins from the soy flour, take ij teacupfuls tff the 
soy flour, { teacupful of wheat flour, } teaspoonful of salt, 2 eggs, 1 teacupful 
of sweet milk, 2 roundeij tcas|>oonfuls of baking powder, and i^ tablespoon¬ 
fuls of melted bufcnot hot butter, lieit well together, adding the melted butter 
last, and bake in gem pans in a hot oven. This will make about 12 muffins, 
which will contain about 150 gAms of protein and‘which will yield about 1800 
calories, of which the carbohydrates prixluee but' 280. 

Foreign Diatietft: Food§.—Tatterolf has collected a number of foreign 
diabetic foods, the eimposition of which is shown in'thc subjoined table. 

• • 
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The casojd preparations, it is claimed, are made from milk* vegetable all.u- 
mint and eggs. They contain ortlv small quantities of carbolndimes. *Manv 
of the'p rixlucts > it h seen from file table, contain such large quantities of, arbo- 
hvdrates as to reader them, theoretically at least,, undesirable for dialectic 
patients. 


DlI'iT IN XKPHRITIS. 

Importance of Diet.— The various forms of inflammation of the kid¬ 
ney are designated bv the general term nephritis. The diet in the <ase of 
nephritis is almost as important as in the ease of diabetes. Von Noorden 
is particularly insistent that foods which tend to produce increasing quantities 
of hippuric acid in the urine should be excluded in all cases of nephritis. 
He says: 


Hippuric acid, as is well known, is generated front benroic ac id and glum 
by a synfhetic process in the kidneys themselves. In nephritis, paitic ularlv 
in the more acute forms, this synthesis is rendered more dill's nil, so that a 
proportionately large part of the benzoic acid that is ipgestcd. or that is formed 
within the body and enters the blood, leaves the kidnevs unchanged, ,.r in the 
form of a salt. The other component, glveoiol, under these circumstances 
is also in small part excreted unchanged Thf greater proportion that under 
normal circumstances would have been converted into hipptnic acid, is con 
verted into urea, and is excreted as such W'liHe it, is not known that the A 
cretion of benzoic acid is a partic ularly dill'u u^l Iasi wtieif the kidnevs are 
diseased, or that benzoic* acid can directly damage the kidnevs, we should 
nevertheless, from the standpointpif profile live therapy, preve nt the entranc e 
of benzoic acid into the blood stream e ire ufating through the diseased kidiu v s, 
for when we overload the blood a flit ben/.oic acid vve impose a task on the 
sick kidneys that they are not c apable of performing We c an easilv avoid this 
irritatfon and this stimulation of the orgiyeif we regulate the dipt in mu h a 
manner that as little benzoic acid as ]»issible,c in nlates in ttje blood. I , 'nim 
this point of view green vegetables, fruit containing kernels, and cranbemis 
that contain large quantities of lienzuic esters, should not be permitted in 
acute inflammation of the kidnevs. In such fruit as pears and apples, and ift 
many berries (particularly raspU-rries and graprst, on the dthcr hand, we 
find traces only of benzoic acid; thos? fruits, therefore, and syrups nt.ijc from 
them, constitute an excellent addition to the diet vi nephritic ' jss, for thev 
are borne very well, they stimulate digestive processes, amt offer some variety. 


DILTJN OUKSITY. 

General Discussion. —It should lie underst&>d that olx-sity is not a^iscas* 
or a disturbance of the digestive svstenj.» It is rather a disturbance of theger 
eral metabolism in which the fats formed from the food consume;! are nr 
properly oxidized or burned in the tissdes*. but are dejaisiled a^such lh 
disease which causes obesity may, however, originate in the .ovcr-stiraulalin 
of the digestive organs through excessive fating. In many instances thi 
38 ... 
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over-stimulation*does not result in the taking on of an undue amount of fat, 
while ip others the fat-forming habit develops as any other disease wCuld 
develop in similar circumstances. 1 

A diet which is properly consumed and expended by Sne individual, and 
which would keep that person in a lean condition, would in another produce 
the opposite effect, ntimely, obesity, whic h tendency may lie transmitted by 
heredity, and might lie characterized as an inborn error of metatolism. 

The capacity of the body to utilize food malerials in its economy differs 
in each individual, depending on numerous factors (worry, excitement, 
climate, occupation, habits, etc.) When food is supplied in excess of this 
capacity, it is stored in the body t hielh as fat. 

The literature on (latent and secret remedies is full of so-called cures for 
excessive fat. I do not believe that any of tiiese claims arc founded on a scien¬ 
tific basis. If the patient loses in weight under the influence of these drugs, 
it is due to a disturbance of the digestion c aused by the action of the drug. 

Hare’s Dietary. —Hare, in his work on “Practical Therapeutics,”* recom¬ 
mends the following dietin' in cases of otiosity: 

The food of the patient suffering from obesity is to be cut down gradually, 
and the character of it arranged so tiiat, though its bulk lie great, its nutritive 
properties are small, beef ami other meats are-concentrated foods containing 
much nourishment ift a small bulk, while lettuce, spinach, cabbage, and nearly 
all vegetables, except roots <«■ tubers, contain a large amount of fiber useless 
to the body, by the use of a carefully arranged vegetable diet in obesity w.e 
cut down the actual amount of food Absorbed, and bv its bulk keep the stomach 
so busy at sifting tile nutritious from the tym-nutritious materials that hunger 
is not felt, because another meal time is ryac lied almost before the food of the 
first is assimilated. We find, therefore, that the diet for the reduction <jf cor¬ 
pulence should consist chiefly of bulky vegetables, hut not ton exclusively 
of any one artidS or set of artic'lcs. Heretofore it has Wen- thought that pro- 
teids (meats, eggs, etc.) should lie used to take the (ilacc of all hydrocarbons, 
or carbohydrates (fats, starches, and sugars), but this is not physiologically 
correct, as botl( forms of food are always needed for health, and it has been 
found that proteids may lie converted into fats if. the body. The following bill 
of fare Will lie found of service in the treatment of obesity. 

Breakfast: ‘ One or two 'cups of coffee or tea, without milk or sugar, but 
sweetened with a fraction off a grain of saccharin. Three ounces of toasted 
or ordinary white bread or '6 ounces of bran bread. Enough butter may be 
used to ipalm thcP bread "palatable—not morp than one ounce. Sliced raw 
tomatoes wittTvinegar or cooked tomatoes without any sugar or fats. This diet 
may varied by the use of sailed or fresh fish either at breakfast or at dinner. 
This < fish m'ust not lie rich like salmon or sword-fish, but rather like perch or 
other small fish. 1 ' 

Noon rfieal (dinner): One soup-p^itc of bouillon, consomm£, Julienne, or 
othtr thin sdup, or Mosquera’s beef-jelly, followed by one piece of the white 
meat of any form of fowl ora small bird. Sometimes a small piece, the size 
of one's hand, of rare beef or mutton, but noli fat, may be allowed, and this 
* Published bg LcCt & Febiger, Philadelphia. 
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should b»accompanied by string-beans, celery (stewed or raS ), spinatIj, kale, 
cabbage, beans, asparagus, leekl, and young onions. Following this, lettuce 
with vinegar and a little olive 'jil (to make a French dressing), a sup of black 
uiilee or one of tA? and a little acid fruit, such as sour gra|>es, tamarinds, and 
sour oranges or lemons, may betaken, and followed liy a cigar or cigarette. 

Supper should consist of one or two soft-lxnled eggs, which rilay also lie 
poached, but not fried, a few ounces of bran bread, some salad and fruit, and 
perhaps a glass or two of light, dry (mU sweet) wine, if the patient is ac customed 

to its use. , . 

Before going to bed, to avoid discomfort from a*sensa1ton of hunger during 
the night, the patient may take a meal of panada, or he may soak tiraham or 
bran crackers or biscuits in water and flavor (lie mass with salt and ]>ep|ier. 

The reduction of diet is generally tast accomplished slowly, and should lie 
accompanied by measures devoted to the utilization of the fat present for the 
support of the tadv. Thus the patient should not lie too heavily < l;nl. either 
day or night, should resort to exert ise, daily becoming mjire severe, and should 
not drink freely of water, unless sweating is established sufficiently freely to 
prevent the accumulation of liquid in vessels and tissues. - ’ 

Fats in the Diet for Obesity. .T(je fats of life food are nu re readily 

oxidi/xd and are a more immediate source of energy than carbohydrates and 
proteins,both of which are sourced of fats in ill* body. 1 believe,in spile of this 
capacity for utilizing energy which is readily supplied by fats, that it vv^ld 
lie harder to retard the development of corpulency if jhe,diet contained a 
great amount of this constituent. Therefore, fats as well as c artahydrates 
should lie exc luded as far as possible frorfl.the diet in nises of olx-sity. 

Effect of Sugars and Starches.- It is*generally held among physiologists 
that the sugars and starches are fno’re disused to'prodme torpulem v than the 
fats, jnd lean meats, and vegetables p<M>r in Sugar and starch. In selecting a 
diet to correct overweight, it is advisable to exclude therefrom all bodies which 
are excessively rich in starch and sugar. It is manifestly im|iossil>lc and lm- 
desirable, under ordinary circumstances, to set urc a diet in which neither 
sugar nor starch is found; but it is possible to so modify a jhet that it may 
contain less starch and sugar? and be richer in nitrogenous matters/ sin h as 
are represented by peas, l>eans, leafl meats, eti. | • » 

Quantity of Food -Having so mwlificc! Ihiylict the next step is to Wn 
it to the smallest quantity that will preserve health. 'Ihe la;sl remedy fl 
ohesitv is hunger, but the use pf thiscremedy requires great .force <rf " ill ar 
strength of character, so that it is hot easy to sec ure volunteers ibr.this kind ■ 
treatment. If the patient is really; in earnest about reducing his weight, an 
every one who is overweight should be.thefc is no met hod which can lie roron 
mended, not injurious to health, that is so effective as the limitation of t 
diet. Having chosen a diet poor in starch'and sugar, it should be limited In 
small number of calories per day, net exceeding, for the average min, aoc 
to 1500. * 
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Utiltyy of Exlrcise.—A very efficient method of aiding in the seduction 
of weigly, as noted in Hare’s dietary, is by judicious exercise. It has U?en 
urged as an Objection to exercise that this itself increases tl)e desire for food. 
Of this there is no question, but \vc are assuming in this instance that the 
patient hasnvill power enough to limit his fo<xl to the small quantities men¬ 
tioned. If this be the case, the conjunction of proper exercise with a limited 
diet will hasten the cure. I have nothing to say here resjeecting the character 
of the exercise, except that it should be such as to bring into action as many 
muscles of the body as possible, but not be too violent nor too long continued. 
Exercise increases the katabolic activities of the body; in other words, it 
implies the consumption of a greater amount of heat and energy. This heat 
and energy must either come from the food itself, or from the tissues of the 
body. The object of the exercise, conjoined with the limited diet, is to oxidize 
and thus remote the excessive quantities of tissue. 

Gradual Loss of Weight.- Attention should be called, of course, to the 
danger of extreme depletion. The limitation of the diet and the vigor of the 
exercise should not be rained to such an extreme as to actually induce the 
perils of starvation. In all cases it is better to lose flesh slowly than suddenly. 
A gradual loss of overweight will leave the body still in excellent condition, 
witji all the organs gradually becoming accustomed to the diminishing weight. 
The result will 1 >£ tlyat when the normal weight is finalh reached, all the 
organs of the body will be in a' healthy state, the appetite will be under control, 
and the patient will lie able to maintain the condition of equilibrium. This 
will assist in preventing a recurrence of the deposition of fat, which otherwise 
will readily take place if the'diet be again increased and the exercise dimin¬ 
ished. The normal weight for ;r than six feet high may be assumed ar 190 
to 200 pounds, and the body will be tnore effective for both mental and physi- 
ctfl Tvork if it is not saddled with a handicap of excessive fab The most im¬ 
portant* point, aside from the general directions given, is to avoid the antifat 
nostrums and the theories of unscientific enthusiasts. We are already a nation 
largclv addicted to the taking of drugs, ynd the amazing virtues of remedies 
for all physical and mental ills are heralded bv one’s friends and by adver¬ 
tisements ad fmitum. As liefore staged, these remedies rarely, if ever, are 
efficacious in reducing weight and they may be harmful. 


DIET U TUBERCULOSIS. 

Nature of the Disease and Importance of Diet.—Tuberculosis is a 
disease which in its most common form attacks the tissues of the lungs, but 
there is scarcely any part of the body, not even the bones, that is exempt from 
its ravages. Modern investigations have placed it among the infectious dis¬ 
eases, the specific cause of the disease being tfie tubercular bacillus, which 
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is introdftfed into the system through either the lungs or tht'digestiu-organs 
Tift vigorous and well-nourished body is able to withstand an infediqp of this 
kind and to des^OT the infecting germ Itefore it succeeds in editing lodg¬ 
ment. If, on the contrary, the infecting organism * introduced into a s*stent 
of low vitality and small resistance, it finds an easy lodgment and de\elo|>s 
rapidly. In all cases of tuliCTc ulosis one of the first sv mptoms, after the ilisease 
has liecome established, is the progressive loss of weight, due to disUirix-d 
metabolism or inability to digest or assimilate food products. Accompanying 
the loss of weight there is nearh always a distinct rise of tem|>erature amounting 
to as much as 2 degrees during the day, inctlie early stages of the disease, and 
returning to normal by morning. Hence the “heitic flush" often observed 
in the case of consumptives. The daily rise of tem|H*rature is an important 
index as regards both diagnosis ami treatment 

Ivcercise is strictly controlled in icrtain sanitoria. • Sometimes when the 
patient is first admitted he is put to bed or compelled to sit absolute!* quiet 
the whole time. Later he is allowed a presc ribed number of turns on the pore h, 
andtheamountofexerei.se is gradually increased Sr elec reused, and the diet 
modified as the indices of improvement, namelv. weight and temperature, 
change, for better or worse, • « 

It has for many years been one of the most important studies of the niec^c al 
fraternitv to establish a system of diet in inhere idonis vylncji would add addi¬ 
tional power to the syslwri for overcoming, throtigh its own efforts, the ravages 
of the disease, localizing the infeition*Jo particular tissues, and preventing 
its spread. While it is probable impossil’le to effci 1 a complete < ure of lulier- 
culosis unless treatment is bcL'un in its carlie-t stauc-s, it is iindoiibiedlv 
possible to check its advance and so noiirMi and support the scsiem as t., 
]>rolong life for an indefinite |icriod f Among the sanitaiv aids which arc 
employed for this purpose living in the open air and a proper diet are thcfrtfisl 
im|>ortant. 

Differing Opinions as to Character and Amount of Food. The greatest 
difference of opinion is found amopg the medical Iraternitv in regard to the 
diet to be recommended. In sAme instances a strjdlv vegetable'diet has 
been prescribed, and in others an exclusive mgat diet. ‘Milk, and also milk 
and eggs, have been highlv recommended. Formerly, alcohol was supjKitced 
to be a means of limiting or ^striding the discasj, but t£*', view is no longer 
held by most competent authorities on the subject. ,A dcficfctjtv of lime in 
the food has also been mentioned as a possible factor in c aysitTg. tuber- 
culosis. , * , 

Lately a theory of treatment has gained muc h vogue whit h is based on the 
overfeeding idea. The principle involved is that if the appetite alone b^ c on¬ 
sulted, the patient will not eat a sufficient amotint of nourishing food to secure 
the desired result. As long, !hereforc, as the digestive organs remain capable 
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of discharging fheir functions, the utilization of the extra enec^f of the., 
organs Jtas been applied to a restoration of V state of health in the disease.; 
organs. VtSy good results have been sccured'in many ca^s by overfeeding, 
that is, by forced feeding so to speak, the patient being required to swallow 
more food«than jiis appetite demands. Naturally, the foods selected for this 
purpose are those which are most digestible and "best suited to secure the end 
in view. Milk, eggs, bread, fruit juices, sour milk, fermented milk, meats 
of healthy animals, butter and other edible fats, including oils, have all been 
recommended to a greater or less extent. 

Forced Feeding in Normal Individuals.—It is of interest to compare 
the effects of forced feeding on individuals in normal health with those of 
similar methods in cases of impaired metabolism, a condition which usually 
attends tuberculosis. English scientists connected with the Brompton Hos¬ 
pital have made a study of the effects of forced feeding on normal individuals, 
and thcdnllowing results are recorded by Bardswell, (ioodbody, and Chapman, 

in the “Journal of Physiology” for 1902: 

* 

j. A marked increase in the amount of nitrogen excreted. 

2. A diminution in the absorption of fat. 

3. No diminution in the absorption of nitrogen.« 

f. A rapid and large gain in weight, which .was in every case associated 
with markeil impairment «f general health. ’Che chief symptoms resulting 
from the overfeeding were loss of appetite, nausea^ dys|>epsia, drowsiness, 
abdominal discomfort, and diarrhea. 

5. The weight gained t\v>s rapidlv/fost on return to ordinary feeding. 

Results of Experiments on Tubercular Patients. -Many investiga¬ 
tions have I>een made in England respecting the effect of dint on tutercu- 
losis, both as a means of amelioration and arrest. inqxiftant studies have Iceen 
cSrfied out at the Brompton Hospital of diets of different \y|tes and magni¬ 
tudes. 'The tvpieal diets employed are shown in the following tabular state¬ 
ment : 

OKl)l\AR\* , l>IKT.' 

* 

1 (Per I)ay. # P Protein; K » I’at; C H *'■* Carbohydrate*.) 

Milk (pints),.•■...«.?. 3 

Cooked meat,. os -«.. 3 

Cooked bSron t *.“ ..*.. 1 

- Bread,..“.1. 8 

Sugar,. * . 5 . l .. i 

Cooked vegetal »les...“ ... 1 ..*. 4 

r Rice pudding.“ .. 5 

Nutritive value (approximately): 

P. V. ,C H. Cals. 

uf 121 f 340 259® 












5*3 


RESULTS OF t EXPERIMENTS ON' TUBERCULAR PATTEN IX 
MODERATELY LARGE DIET. 


Milk (pints), . I 

Bread,.«=■•••»■•• 

Cooked 
Cooked 
Butter, 

Cooked egg.". 

Cooked bacon. 1 . ». 

Sugar.“. 

Rice pudding.". 

Grapes,.“. 

• 

Nutritive value (approximately): 
p. I- C. H. Cals 

160 179 27 * 3442 




VI-RV L\R(»K Dll T. 

Milk (pints),. 

Cooked chicken. «z . 

• Choked bacon,.“. 

Eggs.". 

Butter,.‘. 

Bread,.“ • • • 

Sugar,. • 

Rice pudding.“. 

(‘ooked vegetables,.“ .... 

Fruit (grajies an<l tigsK. .* • • t 

Somatosc. *'. • ■ ■ 

Lactose,.. 

* 

Nutritive value (approximately): 

p F C rf Cxls 

271 231 390 5 02f> , 



s 


, titan the diets 


The conclusions which went drawn from the;experiments m the lirompton 
Hojpital are as follows: * •. 

1. The patients njade very satisfae uh progress both . I1111. allc and 

mentallv when flic ordinary diets tirst ,.re-s**ril.«.1 tln-mVere s..mewh»..»- 
creased; in short, when treated with mode,at. h lan:e dt.-D . 

2. These comparatively large diets were es|x. iall> w« II born, b ) . t • 

much Mow- their,weights. Thee did not «ne oh. "•.uhs■ 

patients up to weight andXiith arrested disease 1 h. pa »11 
less satisfactory all around.progrt-ss on the largj dn t- 

of considerably smaller nutritiee value. • , 

■ 1. ...: , :_ la „,T.e, , fise* in Come- to a 

3 - 
and 
more : 

smaller etteis; on tne mner imno. ■-'••• .i 'V • 7. , . f 

dicateel by failure of appetite, parked die;, slice and inte ■ 

and in one case vomiting. r ,1,,. ,,,,tents observed 

4. In spite of the faet that the , 1 i ? i,'al eomtl mns of h t 

were widely different, and that the .ligrstmr "- em 1 ■ j n ^ r ,, ecn 

t«“ »“ oMnalr ipi"'.--. id!.., f,| ,*M 

SSSiSS ■»> 2T« «*«. vr 
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tities were sometimes given; e. g., with an intake of 231.3 grams, percent 
was alkorbed. j * 

5. ItAvas noticeable that the patients complained least of digestive diScom- 
fort.on the diets that gave the best results experimentally, t * 

6. With regard to the nftrogen: When thh amount of proteid in the diet v as 
much increased,,it resulted in: 

(a) An increased excretion of nitrogen out of all proportion to the increased 
amount retained in the body. 

(ft) A diminution in the [tercentage oi nitrogen excreted as urea, and con¬ 
sequently an increase in llje pertentage amount excreted in a less oxidized 
form, indicating diminished nitrogen elaboration, 

(c) Diminution in the percentage of nitrogen absorbed. 

(d) An increase in the amount of aromatic sulphates excreted, indicating 
increased intestinal putrefaction. 

Economy of Feeding.— It is evident that if cheaper foods arc found tp be 
just as nutritious and just as efficacious in cases of tuberculosis and other 
diseases, it is highly important, for the sake of the poor, that the prescribed 
diet should cost as little a* possible. In view of the fact that meat is the most 
exjtcnsivc article of diet, studies have fieen made of meat-free diets and meat- 
rich diets, both as to efficiency tyitl as therapeutic agents, and also as regards 
comparative merit of nutrition. The general results of these investigations 
show that there is mitt h.tn lie*said on both sides. The weight of medical 
opinion, however, mcfincs to rtie opinion that a dirt reasonably rich in meat 
is to be generally preferred. In such matters the same instructions should 
govern as those relating to" the remhval of tfie patient to a different locality. 
As is well known, one of the •most frccpient' remedial agents suggested to the 
patient is a change of climate, andoflso, inciflentallv, a change of surroundings, 
of friends, anc! of physicians. Hitch' Advice may tie valuable to those who are 
able«to follow it, ftut in very many cases it is utterly impossible, for financial 
reasons,«for the patient to be removed to a different locality. Often very good 
restilts are obtained by changing one’s habits of life, sleeping out of doors, etc., 
without hjaving Okie’s home. In the same p ay, when the p'atient can afford it, 
the itesl possible diet, irrespective of its cost, should be provided. But if this 
is not practicalfie, thf very i'ctjf diet vvjthin reach of his means should be se¬ 
cured, and a practically me;/-frce diet may yield very satisfactory results 
at much less cost. .* > , > 

Advantage? «nd Disadvantages of a Meat-free Diet.— Comparative 
jtatisti^iiavc been compiled by English scientists on the economy of different 
jhelhpds of feeding in cases of tulterciJlcjsis, and the advantages and disad¬ 
vantages of ^each. • 

The advantages of a meat-free cHet* observed by the English authorities 
are as follows - “ 1 'Jie great advantage of a meat-free diet is its small cost. For 
example: The meat-free diet taken by patient i,'which had a nutritive value 
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oi'protei«^i75' l fat 146, carbohydrate 550, cost 27.5 cents a dav. if all ,h,. 
tei8 given in the form of pulse if this diet had l>cen replaced In proici.'l m l)u 
sha|)C of meat, t(je cost of thwdiet would hate lx-cn increased 4.. ‘ u , m , ., 
day, an extra cost of 55 percent.”. 

The same authorities have studied particularly the disadvantages oi a 
meat-free diet, and their conclusions are as follows: 

• 

There arc certain serious disadvantages in an entirely meat-free diet. In 
the first place, a diet such as wc*uscd, namely,Ante in which the proteid is 
given chiefly in the form of pulse, is, of necessity, of a bulky 1 harm ter. 

The large bulk of these meat-free diets, aS compared with a diet containing a 
similar amount of proteid from animal sources, is due to the fat t that although 
uncooked meat and pulses have approximately the same proteid value, meat, 
in the process of cooking, loses water, whereas the pulses, by the time they ale 
fit for eating, have taken up water to the extent of twiicyhcii own weight. For 
example, a sirloin contains in its uncooked condition roughly jo |x-rmit of 
proteid, but when cooked, owing to the loss of water, its proteid vTdue rises 
to 28 percent. On the other hand, the average percentage vompusition of 
pulses, as regards proteid, is about 23 jx-rccnt in tiTe uncooked londition, but 
after the absorption of water during cooking, the |vcncntagr composition onlv 
amounts to a little over 8. T<; sei ure any given amount of proteid, a bulk 

of vegetable food is requifed some four times a, great as would lie necessaty 
if animal food were used. * 'This fact is a .great practical obstacle to,the 
more general use of vegetable proteid in dictatfe. b % cqiixumptivcs. it is 
sometimes found a diflVcitlt matter to get patients with noimal ap|Ktitc.s and 
digestions to take a sufficiently large diet when they pulses ate relied upon as 
the source of proteid. This difficulty e\j*crion»cd’*in the case of patients with 
good apatites, etc., becomes ,a .matter of impos-ability when dialing with 
patients with marked anorexia. , t 

/hother disadvantage of these meat-free diets is the difficulty of making 
them sufficiently appetizing. To make* a diet of pulses rcallv palatable re¬ 
quires considerable skill in cooking, a skill*\\in* b the average working* kcs.s 
housewife does not possess. I'nless handled and varies! with ronyidcrahlc 
care, a diet made up largely of pulses is somewhat insipid, and lacks the flavor 
and variety of the firdinary meat diet. Further, prejudice :ynd 1 ustom, es|x-- 
cially amongst the lower classes, aif o|)posecl to the adoption of a lately vege¬ 
table diet, but the feeling in favoi’of a meat diet is |x/haps not so sfrong as it 

used to be. . • . * . 

Another objection to the use of a large quanmy of |■ ul-os in a diet is the rela¬ 
tively low proportion of it which is abscciied in the alimcnlapy canal as com¬ 
pared with the proportion of meat wliic It is abvnl«'cl t * , , 

We were unfortunately unable to asccrtaiy the eput amount* <if tbeqiulses 
absorbed in the ease of our patients, but Midi evidence as we powi-sx, *iz , 
the gain in weight, whie h was rapid, dte fac 1 that the amount of ifnt»gen yitlfc 
urine did not decrease compared witlylS exc ret Ion on an ordinary mixed diet, 
and the excellent clinical results obtaisecj, indicate that at all eu-fltx intestinal 
absorption was quite satisfactory. . , . 

Metabolic observations of a sonfevvliat limited nature showed tnat in the 
case of patients with normal alimentary canals, these large meat-free diet* 
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, * » 
did not give rises to any intestinal troubles; for instance, regular ^jJBervation 
showed that at no time was there increased iijtcstinal putrefaction. 

To summarize, then, the results of our observations show that— 

i: Vegetable proteid, as the main source of the daily intefke of proteid in a 
diet for the tuberculous, isthoroughly satisfactory so long as a sufficient amount 
of it is taken. 

2. The clinical results obtained, when treating consumptives upon meat-free 
diets of an adequate nutritive value, are often quite as good as the results 
that are obtained when ordinary meat diets of similar nutritive value are used. 

3. Owing to the bulky »ature of a meat-free diet, its use is restricted to 
patients with normal, or approximately normal, appetites and digestions, and 
is unsuitable for the treatment of'those with marked impairment of the ali¬ 
mentary tract. 

4. The use of vegetable proteid in the place of all the meat usually prescribed 
in an ordinary meat diet effects an economy of some 33 percent. 

5. When economy is an object, the necessary proteid in a dietary should be 

given at least in part in the form of vegetable proteid. In the case of individuals 
with nortnal appetites and digestions, the meat of an ordinary mixed diet can 
be altogether replaced by pulses, but such an entirely meat-free diet is, on 
several grounds, not entirely satisfactory, and should not be used unless very 
strict economy is Essential. ‘ 

Views of the Illinois Statt Board of health. —The following sugges- 
tioos made by the Illinois State jtoard of Health Aincerning diet in tuberculosis 
illustrate the consonsu; ofniedh al opinion on this subject at the present lime: 

'[’here is no question but that the consumptive needs an abundance of prop¬ 
erly cooked, wholesome, digestible A>od, at Suitable intervals. Hut consump¬ 
tives are often advised to eat more than they should and to eat at too frequent 
intervals, and consumptives are too often .stuffed” with food. It is diffic ult 
to say how much a consumptive’sliould eat, or how often he should be 4 fed. 
Projicr advice cannot well be given fli an individual ca§c without due regard 
to 4 he patient’s digestive powers, And the adequacy of his kidneys. 

Many a patient who is losing weight on seven meals a day, will gain if the 
number lie reduced to three or four. 

Food should qot be given to a consumptive, or to any pne for that matter, 
while undigested food remains in the stomavh. * 

The dipt must lie varied, and it must he f .H>rnc i in mind that a diet suitable 
for one consuiflplive'muv prove dec idedlv unsuitable for another. Individual 
tastes must lie consulted, 'll inessential, however, that the patient lie "made” 
to like certain articits of food to which lie has formed a dislike, or concerning 
which he has i fornicM wye mg notions,— rftilk anJ eggs, for instance,—but too 
much'shouler,not be attempted at once. * 

JlaBv^pajients dislike milk, which is an absolute necessity in the dietetic 
•treatment of’consumption. They sav flijit it makes them bilious and consti¬ 
pated. Milk does not constipate, except possibly in small "doses.” In large 
quantities, V. r., one to three quartsyt day, milk is a laxative, and as such is 
muck appreciated by persons wdw have a tendency to constipation. 

Patient! will better appreciate the. necessity for milk-drinking if it is ex¬ 
plained to them that one glass of good milk contains as much nutritive material 
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as two 0||ps, three ounces of lean meat, sixteen ounces of waters, < ne oumc 
of toroa or cheese; or two ounc <4 of bread. * 

[f*a patient will eat three g<}jKl meals a day—rare beef or mutton is Excellent 
fur a consumpti\%*-and drink a few glasses of milk, sav three, lielween meals, 
there need be no great anxiety as fo the sufficiency tif the diet. Hut solid food 
cannot be given with safety when the temjierature goes alxivi; iot°.F. 

And many patients will not eat three good meals. 'So to those and others 
in the advanced stages of the disease who are losing weight rapidly, easily 
assimilated food must lie given at more frequent intervals. Here milk and 
eggs will lie found indispensable, alone, or as an adjum t to other ftxxl. 

Hut while milk and eggs have hel|ted many consumptives to health, neither 
of these nor any other articles of diet can*l>e taken alone, for any lontinued 
peril k 1 . The diet must be varied. 

Sample Dietary .—The following dietary, subject, of course, to ihangesto 
suit the individual case, will give some idea of the food to lie allowed a con¬ 
sumptive whose digestion is good: 

7*00 A. M. Fruit, cereal, toast and butter. Two raw or soft bailed eggs, 
one or two glasses of milk. 

10:00 A. M. Two glasses of milk, iraikers, brcai^and butter or toast. 

12:30 P. M. Soup, rare roast beef, of lamb or mutton, or turkey, or steak,or 
thicken, sweetbreads, one or two vegetables, like potatoes, Ix-ets, peas, leans, 
corn, spinach, cauliflower asparagus, turnips Htcad and butter and iIhho- 
latc, coffee or cocoa. A lettuce salad, with olive oil. if the patient likes it. 
Baked or stewed apples, Ijread pudding, r* e. custard, junket, or the like. 
Almonds, walnuts, or pepans, form a v aluable addilim t<» the <onsumplne s 

diet. . 1 . 

4 00 P. M. Two "lasses of milk, wirla one *>r hw Hiead and lmtler. 

,-oop.M. One or two glasses of milk. Tvocggs Bread and butter wnh 

jelly or jam. Meat may l>c giVrf with the laM jncal. ullv if the mid day 
mejl was light. Meat should nc\tr he mvlied t'hu*. 

General Rules in Regard to Rating should be eaten sluvvlv, and lie 

well chewed. The consumptive must not “bolt " Ins meat- • •. 

Milk should Ire drunk slowly. It will be still better if U be "'PIV 1 - » 


allows 


after another, i s # the 
>in< 1) of salt often 


>u< bed, 


common wav of drinking milk, in ureat^ 
principal cause of jts I icing indigestible 'I he .nldiiion a 

makes the milk more palatdMe. • .. , , .. , 

Eggs should he served in a variety of wavs: raw, ledit bo M " 
shirred, baked or light fried. But they are Ix'sf when x.ken raw I 'he„J • * 
tient gAs a dislike .0 the taste of egg*, he M Talkov them wl. J ns 
can easily Ik- done by breaking the egjts in 1 anj myrmt m h 

milk or a little light wine and " tossing it off • , rtke 

Butter is verv fattening, and'it is well for . oiisumptive p.m^A to partake 

M^i^Tindi».wi»A'.sr**fc l TH6i3BE 

tSSS—iS?* S-I" 

a, i„V™ >"•' '» i“«” 
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a disgust for food. Here it would lie well to cut out eggs and milk )f* a week, 
and cofisult a physic ian, who may prescribe a kxative and a-tonic. • 

To pfoperly digest this numlier of meals, *t|ft patient must remain efut of 
doors the greater part of the time. 

Dr. Alfred L. .Loomis gives the following good general rules to follow in 
relation to eating: * 

1. Food should tie taken at least six fimes in the twenty-four hours; light 
repasts lietween meals and yn retiring. , 

2. Never cat when suffering from bodily or mental fatigue or nervous 

excitement. • 

3. Take a nap, or at least lie down, for twenty minutes before the mid-dav 
and evening meals. 

4. Take only a small amount of tluid with the meals. 

5. The stan lies and sugars should be avoided, as also all indigestible ar¬ 
ticles of diet. • , . 

6. As &ir as possible, each meal should umsist of articles requiring about 
the same time to digest. 

7. Kat only as much as <an be easily and fully digested in the time allowed. 

8. As long as possible systematic exercise should be taken to favor assimi¬ 

lation and excretion; when this is im|xissible massage or passive exercise 
should lie undergone. t * , 

q. The food must lie nicely prepared ami dajntily served; made inviting 
in eVery way. , * .• 

‘ * ‘ . 

Dietary for Those Having Large Appetites.— Dr. Albert I’. Francine, 
in his recently published ‘iwrk on "pulmonary Tuberculosis,” suggests the 
following as a full dietary suitable for patiiyits with large appetites and good 
digestion. Naturally small eaters could got follow this without modifica¬ 
tion, and hero is emphasized the necessity for individualization: 

7 4. M. One piilt of milk and tlvo raw eggs, taken in bed. 

8:30 M. Breakfast. Fresh fruit, cereal, bacon, salmon, herring, or 
tender steak, chop or chicken; dry toast, wheat bread or corn bread; a pint 
of milk or cup of coffee, chocolate or cocoa. 

10 A. M*. One pint of milk and one raw<egg. 

13:30-^ p. M. Lund) (heaviest meal),‘preceded by half hour’s rest. 
Thick soups—puree *of vegetables, esjiecially the albuminous Icgumen; a 
roast and vegetables; br{ad with plenty of fresh butter; simple desserts 
with sugar. » * • • 

4 P.M. One piat*fif mjlkland one raw dgg. « 

6 p,*M. Silp|k:r, preefijed bv half-hour’s rest. Light, simple meal, cold 
mejts, .light .salads, tongue, sardines, etc. Pint of milk, or cup of weak tea, 
4fr cofoa. ’’ *, 

9 p. m. One pint of milk anti two raw; eggs. 

9:30-10 Pt it. Patient goes to bed., * 

» * . 

The parent will.do letter if."he caij have his meals at a table where others 
are eating and enjoying their food. But a consumptive should not be allowed 
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to sit actable with other!,’unless his hands and face ha*e been canjull- 
waited, and unless he is able to Suppress his cough while at the table, i 

Pleasant surroundings, a ohlerful dining-room, an inviting table# with ; 
clean cloth and wjpkins, paltftahle, well-cooked food attrac ti\elf served, ar< 
all essentials in the dietetic treatment of consumption. ' Ujc h not to lire, bu 
to be well .” . # 

Use oj Alcohol .—A few' \v<>rds in conclusion as to the use of alcohol (malt, 
beer, whisky, and the like) in consumption. Alcohol is now very seldom used 
in the treatment of consumption. It is wrong; it is foolish to imagine that 
alcohol has any specific action ^gainst consumption. Ordinarily the con- 
sumptive needs no alcohol. Usually he is better oil without it Hut there may 
l>e cases where the use of alcohol is permissible. The physician is the best 
judge. Alcohol should never be taken by a consumptive except on the advice 
of the family physician. 

While many competent physicians would take exception to some of these 
directions and physiologists object to some of the principles <>f nutrition sot 
forth, the statement as a whole well represents the results of xperience. The 
supreme importance of the necessity of consideriijg ea< h patient separately 
in regard to his diet is well brought out.# 

No Universal Diet.—From a careful review of all the material which has 
been collected, it may belaid that thete is*n<> delinite system of diet which 
can be prescribed in all eaM*^ In every instance the peculiar conditions end 
environment of the patient must be studied. and*if*a genewms diet is decided 
upon, it must be selected with a view to exciting the least |*»ssiblc disgust or 
repugnance on the part of the «patient.' # '1 o ihb*‘fid the various nourishing 
loocis just mentioned, and manv ojhers of iike*c liarac ter, max be tried c artfully 
for the purpose of seeing whichds tolerated in the largest rjuantilv by the 
patient. This having been determined,jtlie overfeeding mav 1 *- continued as 
long as there ary n<^ distinctly unfavorable # s\mptoms devidojeod. I he^very 
moment, however, that the digestive organs become so overloaded that iftey 
themselves become diseased by reason <>f the overfeeding, it is imjiossibly to 
understand how its/'ontinuance could result in any benefit i" # the patient. T his 
is another of the numerous cases which it is apparent that general theories 
of diet cannot be rigidly applied in all cases iji aiftiaj pracjice. I hat the 
patient should be nourished goes witlft>ut saving, and to the greatest jKisxible 
extent, but each case must be studied c*irofullt'»bv a ngnj>et/:nt physician in 
order to determine the character ahd quality ofHhc dirt suited to the 
condition and idiosyncrasies of ^ic patient. » 
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•infants’ and invalids’ foods, 

THUDS’ 


ANALYSIS OF INFANTS’ AND IN 

{Compiled from Various Sources.) 
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Water. , 


4 

8.00 

j 

1 82 

5 7 o ' 

*3 3 ° 1 

2 24 j 

3 90 | 

300 
6.50 
5.68 

6 5° 

9 5« 

II 29 

5 *7 

^40 I 

7 20 I 

4 '*> \ 

7 <i" 

22 26 
830 * 

5 M 


Horliek’h Malted Food,, 

Hovis Babies’ Food, . 
Hovis No. 2 Food, . . 
Impel ial Gran uni, . . 

1 . and 1 . Food, . . . 
John Bull No. 1 Fodd, 

John Bull No. a Foot!, 


Kufekc’s Infant Food, . 
I.ahnjiinn's Vegetable 


[.flhmjinn j 

Milk, . 


Loeflund’s Cream P'muk 
sion, . ...... . 


Maltico Food, . . . 
Manhu Infant Food, 
Mellin’s ffeood, .* .*.*, 
Mi^Fowir." 


Moseley's Food, *. , 

Muffler's* Food,. . . 


Weave’s Food, 


7 62 

4 - 43 • 

2 54 

94 40 

9.70 

3 7 ° 
240 

n 50 

5- 5o 
3 *»8 

1 68 

837 

2440 

2432 


* 3 * 
1 63 


13 - 37 , 

6.13 

6 i° 

3 - 5 * 


10.84 


• 4 - 7 « 

5.63 


- 125 - 


Pro- 

rriN 

Fat. 

H\!)K*TLS. 

i 

< 

*. 

9 50 

2 19 

7940 

10 70 

1679 

65 5 > 

1.to 

9 7 ° 

» 56 

1 | 00 

6685 


2 30 

i20 


1023 

>1 94 

97 54 

1 24 

9 20 

12 v> 

72 10 


*° 33 


22.2! 

62 91 

i) 20 

• 

82 80 

10 54 

5 -Si 

45 35 

3000 

10 2(1 

4 9 > 

46.43 

29.48 

4 in 

040 

84 

00 

fo 43 

i 10 

990 

66.30 

16 6q 

5 53 

28 11 

41.50 

9 4 <> 

2 00 


7930 

16 20 

1<)2 

7 > 

no 

s 3 " 

0 27 

87 60 


12 m 

2 So • 

76 So 

6 40 

20 26 

44 67 

7 no 

1 3 <> 

81.70 

1 19 

‘ 

005 

92 00 


8 4 ' 1 * 

3 5 » 

-•> -I * 

13 <*> 

O 44 

22 33 

5$ 96 

•1 { 00 

3 7 ° 

4609 

3086 


S S; 

69 21 

0 lH» 

> >5 

0 60 

S 3 8 


”>0 43 

04)4 

76 - 8.5 ‘ 

2.20 

K* 

0 20 

86* 

■ . 

0 10 

90 10 

IO 9I 

, *>64 

5 73 

70.22 

IO 30 

2 30 

80 So 

21 OO 

if* 

54 29 


11 06 

068 

37 65 

43 30 

>3 24 

1 69 

23.71 

50.76 

7 5 ° 

24 60 

4 > 

80 

823 

> 5-32 

4 -A 3 


c 

16 Of 

11.80 

<• 1 

65.S9 

>3 >f 

17.19 

6300 

f> 70 

5 du 

75 90 

10.07 

0 18 

• O 20 

68.18 


7 Si 

75 65 * 

6 q 3 

7 90 

t race 

82 00, 

>4 34 

550 

* 

< 5895 

l 

25-39 

> 4.78 

• i.fy 

» 21.76 

49^6 

> 5 * 9 « 

5.10 

• 7 * 

42 

> 4 - 34 “ 

5 - 8 o, 

3741 

44-43 

13-30 

_*LB_ 

4^1 

-212- 


Ash.* 


Remarks. 


Much unchanged 
March. 


1 

040 
408 

3 75 

0 60 Ready for use. 

3-Si A malted meal plus 

3 V No 1 F'ood. 

0 60 Partly malted w heaten 
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Much cane sugar. 

2.02 ; Much cane sugar. 
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096 Much digested in pre¬ 
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300 Much unchanged 
starch. 

o 90 A whole meal flour 

1 83 ; Contains much starch. 
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sugar 
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Composed of milk and 
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It is a desiccated malt 
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and barley 

Desiccated milk with 
maltose and dextrins 
27.36, and cane sugar 
25 percent. 

Complete conversion 
during mixing. 
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dered white of egg, 
wheat flour and Lac- 

t.09 I Pr actically all starch. 
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Analysis of Infants* and 1 stmids’ Foods— (I'ntUmu 
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Name ok Food. 


Nichol's Food of Health, 
Nutroa Food,. 


Opmns Food, 


Ovaltine, . . 

Ptosphatine, Failures, 


Ridge’s Food. 

Robinson’s Groats, . . . 

Robinson’s Patent Bar- 
le>, . • 

Savory & Moore's Food. 


Scott’s Oat Flour, 
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Dried Human Milk.f 


Aylesbury Dairv Co’ 1 
Humanized Milks, No 

AyleslKiry Dairv Co’s! 
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• This and all pr««lina anal,arc Iron, 4 S,« «l I*. >»'l h > G V 
t From Food and the Principles of Dietetics by Hlihhison 

| From Bulletin No. 185, Inland ftArenue Department, Ottawa, Canada. 
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MEDICINAL FOODS' 


Name of Food. 


Carpanutrine,. 

( arpanutrine,. 

Liquid Peptones,. 

Liquid Peptones with Creosote,. 

Liquid Pcptonoids,. 

Liquid Peptonoids.•. 

Predigested Beef,. 

Predigcsted Beef,. 

Nutrient Wine of Beef Peptone,. 
Nutrient Wine of Beef Peptoim,. 

Nutritive Li(|uid Pcpfc>ne, . 

Nutritive Liquid Peptone,. 

Panopepton. 

Panopepton. 

Pcptonit Klixir,. 

Tonic Beef S. & 1).,. 

Tonic Beef S. ft !>.,*.. .. *. 

Liquid Peptone,. 

Cow’s Milk ( 3.8 penent f«t),.... 
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SIMPLE METHODS FOR. DETECTING 
FOOD ADULTERATIONS. 


GENERAL CLASSES OF ADULTERATION. 

Simple Tests. —Many forms of adulteration are easily determined by 
simple tests that anyone, without the training of the professional ihemist, 
may practice, using the ordinary apparatus found in tjic household and reagents 
which are constantly at hand or may be readily oblaincd.at the drug store. 
This subject has been treated in^Bulletin No. too of the bureau of ( hemistry, 
U. S. Department of Agriculture, by W. 1). *bigclp\v anu burton J. Howard, 
from both the chemical anylj mil roscupic al points of view. Whenever these 
simple tests are applied, tjje ojteralor should have at hand samples of the same 
articles of known purity, and apply tlm tests also to them 1 lie results will 
serve as a guide in interpreting the reactions ol.tamed on the artiile tinder in- 
s|iection. . • ’ . 


* SOME FORMS OF FOfj!) ADULTERATION. 

Gross Physical Adulterations.—Very often certain of'the grosser adul¬ 
terations of fixxls, as well as others whose dele, lion is somewhat more difh< ult, 
may be detected by persons who are not trained in either chemistry or mi¬ 
croscopy. If the adulteration is su< h that it is apparent to the eye, as, for in¬ 
stance, the admixture of two or ryure substan.es in suilitiently large particles 
to be identified, the detection is simply a <|ue»t>on 'of .ordinary insjsxtion. 
The admixture of artificial coffee grains resembling generally m color and 
shape the natural coffee grains is a case of thb'kind. ve-. the ..list in, tions are 
not always so great that thi» untrained eye, c\.‘n Tv rarefiil.alt/.nlion, c an 
easily distinguish them. Many ..her mix.cr.rs of this kind are/or lucre been 
on the market, and arc generally eapaUk of easy detec lion W hen t u s at < j 
subdivision is finer, it is still not beyond fhe l K, "’ l ' r "f th< untrainer eye o is- 
tinguish the difference, If an ordinary magnifying glass whic h almdst everyone 
may get is used. Thus coarsely ground shells and frewt stones nj.xed wtth 
peppers and spices may be detected with a considerable degree of accura- 

39 - 
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bjr sirnple'magiyfication. If, however, the detettion of the addiction de- 

pendstan special and obscure structural relitions, then even the magnifying 
glass of microscope will not reveal to the unjjracticed eye the sophistication 
which lias taken place. Nevertheless, sojne adulterated '(foods have certain 
physical traits; which, while not wholly convincing, may be at least sufficiently 
marked to’arouse suspicion. It is advisable, therefore, that every person pur¬ 
chasing food make a careful study of its appearance; the neatness with which 
it has been put up; the cleanliness of the wrappers; the character of the gen¬ 
eral surroundings; the physical eonditioif of the food itself; and the label 
which it bears. In fact, all accessories accompanying the food product are 
subjects for careful and patient investigation. 

Chemical vs. Condimental Preservatives.— There are certain preserva- 
tives that respond to simple tests, which, while not absolutely final in the 
hands of a layman, at Jeast may give grounds for a reasonable doubt as to the 
purity of the goods in question. 

Certain condimental substances commonly exercise preservative effects to 
a limited extent, although they are not classified in the list of chemical pre¬ 
servatives. Among these may be mfntioneri the ordinary substances used 
to give flavor and character to food product^, both fresh and preserved, such 
as salt, sugar, vinegar, spices of all kinds, essential oils, brandy, and smoke. 
THfese substances are recognized by physiologist^ and experts as having valu¬ 
able qualities whifh render thjir use in food whollvtlegitimate, They tend es¬ 
pecially to act upon the nerves of taste and smell, and thus to excite through 
these nerves the activity <11 the organs of tin? body that secrete the digestive 
ferments, without which ’digestion an<i absorption of the food are 
impossible. While these substances if taken in very large quantities ^may 
be capable ofVxcrting a deleterious' influence, as may any food for that matter, 
thfy belong to art entirely different class from those preservatives which have 
neither,taste nor smell and which tannot possibly be of any value in the 
process of digestion. The argument is frequently made that a chemical 
preservative which has neither taste nor smell no mo*? harmful than one 
of the condimental preservatives, such a% common salt, and, therefore, if 
common salt 1* |>enrutlcd, which is known sometimes to have injurious effects 
when used in excessive cfuantitics, the chemical preservative should be ad¬ 
mitted, provided it• is not tised in ’large quantities. The argument is not 
logical, and fea^nA weight Whatever when analyzed in the proper way. 

Artificial Colors. —Another form of adulteration which may be detected 
,«omdimes Mthout much difficulty is the use’ of artificial colors. The presence 
of t&ese is excused by some Writers on the ground that they come to the aid of 
digestion through the optic nerve, just as taste .comes to its aid through the 
gustatory,and’odor through the olfactory nerve. There is some reasonable 
ground for this statement. It is true that the foods appeal to us very strongly by 
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their colon,.provided the color is a natural one. When, however, it is known 
thaPthe color which is seen in {he food is of artificial production, it ifisc-s its 
esthetic appeal aj well as itsaexciting effect ujKm the digestive yrgatjs. Its 
value, therefore, depends wholly on deception. The,effect which is produced 
on the mind by a known artificial color in foods is rather one of disgust than 
of pleasure. Especially is this true since the vegetable colors, which are the only 
ones natural in foods, have been so largely supplanted bv the artificial colors 
produced by chemical means. It follows, I think, without contention, that if 
we admit artificial colors at all in*foods they should l>o of vegetable origin. 


The question of the propriety of admitting them lias lioth a legal and an ethical 
aspect. The coloring of foods is illegal if it conceals inferiority or is in any way- 
deceptive. The coloring of foods is contrary to the esthetic instinct if it is 
glaring, assertive, and intense. Usually in attempts to imitate a natural color 
in fejods by artificial tints, Herod is out-Hcroded, and the final tint is usually 
much more intense than that which nature paints. The general etfc-it, there¬ 
fore, of artificial colors is to affront the artistic nature of the consumer, and thus 
any possible benefit which could have come fromvfhe use of the tint is dis¬ 
counted. The only case in whic h it is tolerable to use- artifi. ill c olors is in those 
compounded foods which pf themselves hace.no natural color and whi. h may¬ 
be made, by tinting with ajiarmlcss color es|>ec ially of vegetable origin, to 
appeal to the eve of the ccffcsumer. There ire, .hmcecer, very few foods of 
this kind, and I am strongly of the opinion that the eye would be better pleased 
in the majority of cases if all artific ial colors "ere excluded from foods. T here 
could not possibly any harm come to the-. onsiimer, and a great deal of good 
would be accomplished. To theVal connc.fss.ur there is nothing more re¬ 
pellent than to sit down to foods’gorgeously and inartistic ally tinted and lie 
expected to eat them with relish and enlh|i*i:om. 

These three foftns of adulteration, namely,‘mixing, present mg, and colortBK. 
are the most common forms, with perhaps the exception of the extraction of 
some valuable ingredient, or the addition of a neutral or inaettve suhstavtce 


to dilute the strength of the natural yroduct. ; ... 

Obsolete Adulterations.— Thrrc are many forms of adulterate ditch 
are believed to exist, and which jtcrhM* did exVt once- that.have not Im 
macS n his country, to any extent, for V nV >-s. in this category 
^ mentioned the old fable o U he idditionVf «n.j> # ‘ »l~ 

and terra alba to flour, and of .vium to breach has !*« ttdult nrted 

in other wavs, however. As staffed in mnnrftion wU a frcaj ^ 

of so-called gluten flour is only ordijtfry.flour with an except,nnJIly h gh,eom, 
tent of crude protein. There has also i*™ a large amount of a. ultcrahon 
by mixing two or more flours.and rail, Tigthc‘product by the narne of the more 
expensive constituent, as, for instance,.buckwheat mad* part.ally.of rye or 


oat flour or both. 
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This brief summary of the common forms of adulteration is not uy 

any mlans to exhibit the whole range of adulterated products, but to strve 
only as^tn ii^roduction to some of the simple methods of detection. * 


MATERIALS AND REAQENTS. 

Definitions. —The term "reagent” is applied to a chemical or an agent of 
some kind, by means of which definite chemical changes arc produced which 
are more or less easy of observation. Sonie of the materials used in makiifg 
simple tests, such as will lx; describe! 1, are as follows: 

1. Turmeric Paper. —This is an ordinary white filter-paper made of pure 
fiber which has been cut into strips, dipped in a tincture of turmeric, and dried. 
It has the characteristic color of the turmeric itself. 

2. Alum. —There are several alums which may be used for chemical pur¬ 
poses. The ordinary iron, [x>tassium or ammonium alum may be used for all 
simple tests. 

3. Hydrochloric Acfrf.-^This is a substance which is usually called “muri¬ 

atic acid,” and can lx; obtained at any drug-store. All tests in which hydro¬ 
chloric acid is used should be conducted in tglass ( or stoneware, as this acid 
will attack many metals, such as iron, tin, zim;, etc. It does not, however, 
attack silver or gold. ('a[e,muSt be exercised nor to spill any of the acid over 
the skin or clothing, as it will <burn both. • . 

4. IoJin. —The ordinary tincture of.iodin of the drug-store is used. 

5. Potassium Permanganate. —Tlfrse bright colored crystals, which give 

a purple red solution, can lx‘*obtained at aflyslrug-store. Dissolve about one 
part of thccrystals in qg parts of water. 4 , 

6. Alcohol. —Pure alcohol, whetfuk distilled from grain or other sources, 

caw be used. ‘ * 

7. CMorojorm. —The ordinary reagent used for producing anesthesia is tm- 
pltfted. 

8. Boric Acid\>r Borax. —This is a verj common chentical, kept in almost 

every house. » 

g. Ammonitf IVattr .—Thih js the •very common reagent kept for cleaning 
purposes, csfieciallv for remo^fhg grease s[x>ts. 

10. Halphen'Reagent .— This is a reagent by means of which cottonseed oil 
can t* dctMAk In thi# case it would lx: advisable to have the reagent pre- 
paydj>)»thc druggist accordingAo the following formula: Dissolve one-third 
•of aiQfspoonful of finely divided sulpha* in from three to four ounces of carbon 
bisulphid apd mix the solution with an equal volume of fusel oil (amyl-alcohol). 
Thi^reagent tpust be used with is rtiulfh care as. gasoline, as it is very inflam¬ 
mable. * 
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, TESTS FOR DETECTING CHEMICAL PRESERVATIVE. 

BUric Acid.— Boric acid cjf borax may be easily detected \jlun* present 
in such commoditlbs as sausage, butter, or milk, ip'which it was often 'use. 
before the enactment of the Food and Drugs Act. If the boric acid is in meat 
a small sample should lie tublied thoroughly with a 'little water, which dis 
sohes a large part of the preservative, and the liquid tillered to remove tie 
solid matter. In the case of butter a teasjioonful is placed in a c up with doubt 
Ae quantity of hot water, which will melt the buffer. After melting, the < on 
tents of thc.cup are well stirred with a lca*|ioon and set aside in a tool plan 
until the butter solidities. The butter will be attached to the sjkhiii and can 
be lifted out, the remaining liquid being strained through a white uitton doth 
or filter-pa]>er. It is not necessary that all the liquid should pass through, but 
only a sufficient quantity to get the test. In the ca-, of milk, two or three 
tablesjxionfuls arc mixed with twite that quantity of a solution of a n*is|ioonful 
of alum in a pint of water, shaken vigoroush, and filtered. 

Applying I he Test.-- About a tablespoon ful of the Sicjuitl, obtained bv treating 
the sample as just described, is plat cd Ih a tlish w ith tiu- drops of hedroc iitoric 
acid. A strip of turmeric jiajM^r is dipped jnto the litpiid ami afterward re¬ 
moved and held in a warm plate, but not warm enough to i har the pajicr, 
until dry. In the case of the present r of litirit add or borax, the turmeric 
paper assumes a bright (berry red color on drt ing If now h drop of ammonia 
is added, the red color changes to dark gieen or greenish blatk. This lest 
will be found satisfactory even ill the han ' . of a beginner. 

Benzoic Acid.—Among the Sul slantcs nit,s< lroi|Ucntlv presorted with 
ben^iic acid may lie mentioned tomato cai-.up as well as miiucnval, certain 
fruit juices, etc. In acid media, sin h as {.It sup, the hen/oalc of Vila is drt 'im¬ 
posed and free benzoic at id is prod utet I. 'If ant tonsil llrablc quantise; of 
benzoate of soda has been used in tomato tatsup, it t an l«- detected 1^- setting 
aside in an ordinary dish in a warm plate, as, for instance, near a radiator, 
covering to keep oitt the clus{, and allowing to stand for a few days, jp that the 
evaporation goes on terv slow!}.# As the tom filtration takes place; lioautiful 
lamellar crystals of benzoic’acid are formed. These sometimes grow up from 
the magma to the height of a half inc It or ctcndpori*. If the content of benzoic 
acid is very small, it may be extracted fty acidifting aijj shaking with chlo¬ 
roform and then lie set aside in»a cool plate to eviqsirate. .Khe.c Itlojnform 
should be subjected to only a gefltlc Icmiieriflure, sd dial the eva]xirzttion may 
be slow. The characteristic apiiearaiRe of the lamellar crystal«*as liefoje ilf» 
dicates the presence of benzoic ac id. , 

Saccharin.—Saccharin is, a very *voet Substance prepared from coal-tar 
and has been used largely for sweetening purposes instead e>( sugar.. One part 
of saccharin is said to have 4s much sweetening power as 400 to 500 parts of 
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sugar. Sarchari* has some preservative povver iiso, but is never .yeed soleiv 
fbr thi# purpose, the preserving influence beiijg only incidental. In the detec¬ 
tion, of/saccharin the substance containing it ji which is usually a liquid, is 
shaken with chloroform, vyhich settles to the bottom and is removed by means 
of a mcdicjne-drqpper. The saccharin enters into solution in the chloroform, 
while sugar, if present,'does not. The chloroform solution is then evaporated 
by heating gently, and if saccharin has,l)een present the residue has a dis¬ 
tinctly sweet taste. This method is not applicable to substances whose chloro¬ 
form layer contains a flavor that would mask the sweet taste of the sacchaiii?, 
as, for instance, ginger ale. < 

Salicylic Acid. —Salicylic acid at the present time is scarcely used at all 
in this country in preserving foods. It was formerly found in the same class 
of foods which are now preserved by benzoic acid. The detection of salicylic 
acid is a very simple matter. Solid and semi-solid foods, such as jelly, shquld 
be mixeik with sufficient water to make a thin liquid. In the case of f<x>d 
containing insoluble material, such as jams, after macerating for some time 
the liquid portion may IV separated by straining through a piece of white 
cotton cloth. A gentle heat may be used, if desirable, during the macerating 
process. Two or three ounces of /he liquid obtaincd,as described are placed in 
a narrow bottle holding about 5 ounces with aljopt a quarter of a teaspoonful 
of cream of tartar, or, better, if it hand, a few drsps of oil of vitriol (sulphuric 
acid). The mixture is well shaken for two or three fninutes and again filtered 
into a second bottle. ‘Tq this filtered liquid three or four tablespoonfuls of 
chloroform are added and the contttnts mixe’d by a vigorous rotary motion. 
After well mixing, the contents of the bottlJ may lie poured into an ordinary 
glass tumbler and allowed to slanfl'until the chloroform settles to the botfcim, 
it Wing heavier than water. Shaking should be avoided as much as possible, 
since, it causes an emulsion of tin? chloroform with the water'which is difficult 
to break up. The' chloroform layer contains the salicylic acid, if any is pres- 
ent^ and should be removed from the aqueous liquid by means of an ordinary 
droppingjulie, orta glass tube with a smalljOjiening and a bulb, into which the 
chloroform can be sucked. This chloroform mixture is placed in a small tube 
with a little water aind a srflall fragment, not much larger than a pinhead, 
of iron alum. The contents ,Bf the tul>e are thoroughly shaken and again 
allowed to stand upfll the cfiloroforffi settles to the bottom. If salicylic acid 
is present, thc-tspper portion of the liquor will assume a purple or purplish 
color 


ur.1rA.11ON Oh ARTIFICIAL COLORING. 

Copper. —The presence of copper in foods is very easily detected. It is 
usually employed,qniy for the purpose of producing an intense green color in 
goods which are naturally green, such as green Wans, peas, etc. In this case, 
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add a <tapp or two of hydrochloric acid, mix thoroughly, and p| a * cc a *’, )rl >h t 
st*l knife-blade in the solution. If copper salts are present, cop,,, easily 
recognized by its reddish «%, will be deposited upon the knifedilatle. if it 
is not desired to ioat a knife-blajie, a bright iron or steel nail will Jeru- the 
same purpose. 

Caramel.— Caramel is *>ften used to color freshly made distilled liquors 
so as to give them the appearance of great age. It is also employed to simulate 
tbe natural colors in flavoring extracts, such a! vanilla, and in fact is very rom- 
Inonly used whenever it is desircW to produce a*red or brownish red color in 
food products in general, both solid anj liquid. Caramel is produced by 
heating sugar to a high temperature until it is partially decomposed. In this 
condition sugar to a great extent lost's its sweet taste ami its solubility in water. 

To detect caramel two test-tubes or small bottles or phials of equal size anti 
shape are employed, and two or three iables|xionfuls,of the susjiectcd sample 
are placed in at least two of these bottles. To one is added a teaynionful of 
fuller's earth, which can lie secured at any drug store. The mixture is thor¬ 
oughly shaken for two or three minutes and tiller ad through filter-pa| ter, the 
first portion of the filtered liquid lielbg returned to the liller-pa]>er and the 
sample finally replaced in the original test-tube or lxittle. The tillered liquid 
is compared with the untreated sample, and if the former has lost a good part 
of its color, it may be taken for’granted that the color of the original Article 
was largely due to carqrael, since this body is jcmmeif to a large extent by the 
fuller’s earth. . - 

This test is a little more difl'tc ult thar those uffic h have preceded it, and, of 
course, would not be conclusive*in the case *ij bodies which contain natural 
cajamel; in other words, sue!' .f. arc' preparesi in any way witlqswgar which 
is subjected during the proe’ess of man|ifac lure to a high temperature capable 
of converting a*porfion of the sugar into < aramcl l or instance, in the dning 
of malt the heat is often such as to partially «liar the malt, and the products 
made from this malt, such as malt vinegar, might show the- presence of cayimcl 
when it had not been addejl thereto. Again, in the roasting of coffee a consid¬ 
erable quantity of caramel is gmduted by the action of heat on the sugar 
which the coffee bean contains. Hence, the presen'ce^if cjyamef in roasted 
coffee would not l>e evidence that*it had iwetf added as an adulterant, or 
otherwise. . 

Turmeric.— Turmeric is*oflen used to gicy callow*cftlqg^ such prepara-, 
tions as mustard, especially if the mustankh.es beeft adulterated with* flour or 
other white substances. In this case it has U'cn quite a comiflon [>rkfice.to 
restore the color of the mixture loathe normal yellow color of the'iflustard 
meal itself, and turmeric if one of lh<vmcst common of the cifloring-malters 
used for that purpose. In the detection of Utrmcric, aaeaspoonfql of (he su»- 
pected sample is thoroughly stirred with a small quantity of alcohol and the 
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mixture is allowed to stand for fifteen minutes,*or until there is. jt»distinct 

separation—the turbid or solid matter settling and leaving a practically cHar 
liquid aBove jt. This alcoholic solution is the?' poured into a clean glass or 
bottle. *About one-third of a tablespoonfql of the liquid 1 thus prepared is 
used for the experiment and is placed in a clean dish and mixed - with four or 
five drops 0 /a concentrated solution of boric acid or borax and about ten drops 
of hydrochloric acid, by stirring well with a splinter of wood. A wedge-shaped 
strip of filter-paper, atout two or three inches long, one inch wide at the upper 
end, and one-fourth inch at fhe lower end, is then suspended in the liquid so 
that the narrow end is immersed iij the solution, and is allowed to stand for 
two or three hours. If, while the paper is suspended in the liquid, air is allowed 
to circulate around the mixture, it is better. If turmeric is present, a cherry-red 
color forms on the filter-paper a short distance below the upper limit to which 
the liquid is absorbed l|y the pa[XT, and at times an inch or more above jjie 
surface of € the liquid itself. A drop of ammonia changes this red color to a 
dark green, as in the case of the test for borax just described. In fact, the test 
for turmeric, as is seen, is ugirtlv the same as the lest for borax, the only differ¬ 
ence being in the urtknown substance to'be determined. 


DETECTION OF SOME COMMON ADULTERANTS. 

Cottonseed Oil.-*-Cdltonsee<j oil has been one of«tlje most common, adul¬ 
terants for olive oil, but the ease with which it is detectable and the rigidity 
of State and national laws htfte reduce*! this fratid very greatly. Nevertheless, 
cases are occasionally found wjiei’e admixtures pf cottonseed oil with olive oil 
have been made. It will be useful, therefore,*to give a simple and yet reliable 
test for the presence of cottonseed oiI,*ifhirh will detect even minute additions 
of this adulterant to olive oil. The test which is employed is known as the 
"Halphen test," from the name of its discoverer. The danger attending the 
use qf the Halphen reagent has already been described. The test is applied 
as follows: , 

Two or tWc tablespoonfuls of the Halphen reagent are mixed in a bot¬ 
tle or glass vessel with, aft equ*tl volume of the suspected sample of oil and 
heated, with precautions to <avotl the burning of the reagent, in a vessel of 
boiling salt solution, psepared bv dissolving one tablespoonful of salt in a pint 
fif boiling waje{„^hc* tibiling foqtinuing for from‘ten to fifteen minutes. At 
the end of tjiis ttrne, if cveti“a smaltyiercentagetif cottonseed oil is present, the 
mi*tu!e Vill btt of a distinct reddish colon, and if the sample consists largely 
or entirety of cottonseed oil, the‘color ill lie deep red. 

Glucose.— Glucose is very commonly ,*sed as substitute for sugar in the 
making of jjms,‘jellies* preserves, and confectioner’s goods. The method of 
detecting glucose in jellies, jams, etc., 15 as follows* 



INVERT Sl’GAE IN 110NEV. f, 0I 

‘ H \ ; • 

Place ^teaspoonful of thpjellv in a glass or bottle with t\j« or three'tabV- 

spoanfuls of waters set the vessel in hot water in order to hasten the selution. 
In tfie case of a^jam or marjnaladc, after adding the water the solution b 
filtered to separat? the insoluble,matter, and is tjicn allowed to cool. An 
equal volume, or a little more, of strong alcohol is added. If the sample is 
a pure fruit product, the addition of alcohol causes no precipitation, except 
that a very slight amount of proteid bodies may he thrown down. Jf glucose 
has been employed in the manufacture of the artiile, however, a dense while pre¬ 
cipitate (dextrin) separates and affer a time settle# to the bottom of the liiptid. 

Glucose in molasses, sirups, hotties, elc.„mat lie more certainly deleeled by 
the coloration produced hv iodin. The starch from whit it glucose is made 
gives a blue coloration with iodin. As the starch disappears the blue color 
fades, and when glucose is reached the color tlunges to a reel tint, due to the 
presence of ervlhrodcxtrin in the mixture. I he suspected sample is dissolved 
in water and treated with a small quantity (it iodin solution. II glucose he 
present the color produced is red or v iolet according to the nature of the ghitose 
present and its quantity. A blank test with honev..'.irup, or molasses known 
to contain no glucose should lie made fl>r comparative pur Aim's. 

Often the substance to # lie examined has a red color of its own and in this 


case proceed as follows: , 

Place a small quantity ohthe substance in a xmaH gl-i". " llh a m ,lc 
water in the case of a nyAixxcs, hut with a sirup this is hot heeesstrs, and pre¬ 
cipitate with 05 iiercent alcohol, shaking.aH the time or until no more pre.ipita 
lion occurs. Allow to settle, tht-n decant the > lea* liquid, lake up the residue 
with the smallest quantity of wpitt*- that will di'johe it. and heal, if neressarv, 
to jomplete the solution. Cool.'and reptrectpK.de with 05 peopiit ahohol. 
Decant, dissolve the gum again, usingjthc smallest quantitv bf ".tier prac¬ 
ticable and heating'f necessary. Cool, a.hl a -Imp of hMonhion, ac,..j to 
render the brown coloring suhstances soluble in alcohol, then precipice all *'* 
gums with strong alcohol. Allow the gums to settle, then decant. U ash with 
strong alcohol, ancMissolvejn a snjall <|Uantitv of water: d »uH colo;e<l repeat 
the hydrochloric acid treatmenta«r niter the liquid through amma) charcoal. 
This 'should give a clear water-white solution,;* whiA^n a first tube, add an 
iodin solution. To another test tube of the -dfye 4 zr and containing the same 
quantity of water add the same amount M iodin Mutton.;. \«r the two colors 
produced. If glucose is present the water solution gums »iiUif a dark m 
while the plain water solution Aries in o.lflr from* fellow .0 a light rc-d.hsh- 
yellow, according to the strength of tiff* iodin. , • 

' Invert-sugar in Honey .-Since, honey hf composed almost entirely of 
invert-sugar, the practice of.adultcrafr* it Vith this substance has come.no 
use, but happily not very generally Invert sjtgar m honey -" 1 - ^ 
by a very simple test. TbeVcagent used is amlin acetate prepared hj shakmg 
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equar parts of agilin and water and adding enoi^jh strong acetic to clear 
the mfcture. The reagent is prepared fresh "for each day. • To a small quan¬ 
tity of Arong honey solution add a less quantitv£of the reagent by allowing it to 
flow down tne sides of the vessel so as to Jorm a layer oif top of the honey- 
Turn the vessel gently so as to mix the two solutions on the plane of contact. 
The formation o{a red" color at the surfaces of contact of the two solutions in¬ 
dicates the presence of invert-sugar. If honey be strongly heated for some 
time it will give the same reaction, but such treatment will spoil its flavor. 
This coloration is due to thS formation of fninute quantities of furfurol wheli 
sugar is heated. The test should be compared with a genuine honey. 

Starch in Jellies.—Starch is sometimes used in cheap jellies as a thickener. 
A teasixwnful of the jelly is dissolved in a teacup, atlding enough water to 
half fill it, and the contents are heated to boiling, While boiling, a solution of 
potassium permanganate is added, drop by drop, stirring constantly with a 
teaspoon,until the solution is almost colorless. The mixture is allowed to cool, 
and to hasten the cooling the vessel may tie placed in cold water. It is then 
tested with a drop of the tincture of iodin. If the jam or jell)- contains any 
starch, a blue cokir will he produc&l. Starch may be a natural constit¬ 
uent of some fruits, as apples, ami hence the, blue < color produced may not 
be a positive proof of the addition of starch. 

Starch in Spices and Condiments. -The test for added starch in condi¬ 
ments is rendered* the* more difficult because mosbqf the condimental sub¬ 
stances, that is, the several [>cp|>crs,^tc., contain starch of their own. The 
only way to distinguish in This case as bv mrtms of the microscope, and this 
can only be used with success in the handsMt a skilled observer. There are 
spices, howgver, which contain no starch, sufh as cloves, mustard, and cayqpne 
pepper, and irf these products added ytarch can lie readily detected by means 
of khy iodin lest already described. To conduct the manipulation a half tea¬ 
spoonful, of the spice is stirred into half a cupful of boiling water and the 
boiling continued for two or three minutes, by means of which any starch which 
may lie present if reduced to a state which is ipore or fess soluble. After 
cooling, artificially or otherwise, if the cotigr is dark the mixture should be 
diluted with wjtcr, thus reikiring the color so that the characteristic blue 
tint of the reaction may be* see*. The test is made as already described, by 
dropping a small portion of the iodinkni.\ture into the boiled and cooled spice 
and watching; the tiffed. • Tin; appearance of a pronounced blue color is a 
positive iqjficiftion that starch ha^been added* 


EXAMINATION OF CERTAIN, IjftODS FOR ADULTERATIONS. 

Coffee.-cA number of simple, tests for the presence of adulterants in ground 
coffee may be given. If the coffee is ‘not ground, a careful inspedion of the 
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beans will, disclose the nuirfir of imperfect, split, or defective beans, or fhe 
prdSence of grit, gravel, dirt, or foreign bodies of anv kind. By pulsing out 
these imperfect and foreign ty'dies, and weighing them, the relative* amount 
of adulterants prelfent is determined, or it may be estimated with a g?>od dca 
of accuracy simply by inspection. This method will also detect any artificial 
beans, if they are present. .The price of coffee has lteen so low, however, for a 
number of years that it has not been profitable to manufacture imitation coffee 
heans of any kind. When the coffee is ground, however, the presence of 
Iduherants, such as chicory, is fnore difficult ft, ascertain The difference 
between th« genuine ground coffee and tl* adulterate,! article may, however, 
be sometimes detected by simple insertion without the aid of the muros,o,jc 
This is particularly true if the product be coarsely ground or crushed, hu the 
difficulty of this kind of inaction increases with the fineness of the grmdmg 
Ground coffee has a uniform appearance, wl.creas.if beans .’ 

chicory etc., have been added, the heterogeneous character of tl c^.vUtr, s 
more or less evident. By the use of the magnifying glass the adulteration is 
still more apparent. It is even possible, with a sharp-,-ointed imv.rurmm stuff. 

particles have a bitter jt-d ,,articles have a 

guished by those ^ a ()u!1 ? / rf . lM , whereas some of the 

distinct appearance. They usOall. ,• ■ , U rfaic. 

coffee substitutes, such as pen*.*! beans, of.en.pres, . a - - 

Test in Water. After the gros?ins]>eit»i« has be,n , (la( ,, (1 

the aid of the magnifying glass, » ^ ‘ , ^ ixtur , wo n sljajo-n. 

in a glass or othhr vessel partly idled w, ^ ^ Bure 

The vessel is then set aside for a mum • ^ ^ „ u , Kreat( . r m i8tl*er 

coffee contains a large quantity o oi , ^.stitutes, however, 

are heavier than water and U ^ ., n , lfis „ y a.verv fair idea of 

course, some of the partu c- " • 1* certain in testing ground coffee 
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dropped, a few particles at a a ft brownish streak. This 

heavier than water, they sink, >. . (js feaderrors in the 
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mient’with each separately, and then with the m&tures of known proportions 
of eacla, to train the eye to observe the variou# phenomena. ■ When this is cHine, 
the test*bei omes very useful. 

Test'for Cereals, etc.— Coffee is distinguished from tKe cereals and legu¬ 
minous seeds which are usually substituted for it by the fact that it contains no 
Starch, while the cereals' and legumes, such as peas and beans, contain very large 
quantities. Even wdien the coffee and its substitutes are roasted, there may 
be enough starch present to respond to the test, which is extremely simple. 
The method given above lt>r the detection of starch in spices and condi¬ 
ments is used to detect cereals in soffee. <■ 

If the sample contain much starch, the dilution before testing should be 
carried to a greater degree. Care must lie taken to add only a drop of the 
tincture of iodin at first; but if no blue color is developed, more may be used. 

Canned Goods. —Canned goods in the United States are very rarely adul¬ 
terated, either with coloring-matter or with any added substances such as 
preservatives. The only examination, therefore, of canned goods that may be 
made with profit,'is of thtecnndition of the can, to see if it has been properly 
sealed, or to determine whether the Contents of the can have acted on the 
tin. For this purpose the can sjioukl be cut. ojien, and the inner surface of 
the tin examined. If it appears to be corroded ryvd is covered with figures of 
various kinds, the contents of the can may h'ave dissolved quantities of the tin 
which may be deerfled injurious, but this deduction if. not always correct. 

More important yetis tjie examination of the can to see if it has been per¬ 
fectly sterilized as well as sealed. This is especially true of cans which con¬ 
tain lobster, fish, and similar products. Thfre«is no kind of food in which de¬ 
cay is morg dangerous, as it is •intended‘often with the development* of 
ptomains, which are powerful poisonS.J If the van is found to bear the trace of 
onlg partial sterilisation, or of iflqierfect sealing, as determined by appear¬ 
ance, tajte or smell, it should lie at once rejected. Especial attention 
should lie paid to the behavior of a can when a small hole is made in it 
preparatory to opening. If an escape oj gas V* noticed, the contents of 
the can should be rejected. Rusty, old, a»d soiled cans should be looked 
upon with suspicions ’There is no simple way of determining the quan¬ 
tity of tin or lead in canndl fyfcds. The presence of these bodies may be 
avoided by using a t fan lacquered <fh tbf inside or one made of glass. In 
• generalj the aapiwt {foods on ‘the market are in excellent condition. Any pos¬ 
sible danger mty lie avoided by fte careful Examination of cans and their 
contents befort they are offered for consumption. 

Eggs ?—It is highly important that eggs be examined for the grosser forms 
of decomposition. By a cultivated tastA, perfectly fresh eggs may be distin¬ 
guished from eggs, which have been proparly kept in cold storage for some 
time. But where marked changes have gone on Tin the egg substances, due 
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to storage, either with or without refrigeration, there are certain oiherVhir- 
actaristics developed which canlbe easily determined. The* must important 
of tfiese tests is what is kmjwn as "candling.” This consists in.holding 
the egg between* !he eye and a.proper light and observing t lie iHuritina- 
tion within the shell. The room should always be'darkened. If dark s[wts 
are found in the egg, it is sertain that it is not perfectly fresh, since a fresh 
egg presents a homogeneous, translucent, and attractive ap|>earanu\ More¬ 
over, there is found in the larger end of a fresh egg, between the shell and the 
Bning membrane, a small air cel/which is disliiktlv transparent. In an egg 
which is no(,perfectly fresh this space, unless the egg is stored with the large end 
up, becomes filled with egg substance and presents the same apfiearancc at 
the rest of the egg. Eggs which have I teen stored a long time ami not prn|ierlv 
turned tend to show the yolk on the underside, often adhering to the shcl 
itself, and this is always an indication that the egg h^s Urn stored and kepi 
still at fhe same time. The best of all tests, however, is to open "if egg am 
examine its general appearance, its mobility, and its odor and taste, am 
by these means determine whether or not it is fii.-Ji or stored. Eggs wlml 
have been stored some time show a tendency in the wltxe and yolk to rut 
together, and whenever this phenomenon is noticed, it ntav be certain tlia 
the egg, if the hen has been projterlv fed, is not a fiesh one, although n< 
perceptible odor of decay mjy U‘Slevelo|)ed . 

The,Suit Solution Trjt, Perfectly fresh egfjs will jifst sink in a to |H-rien 
salt solution at 70° F. This test is quickly apjdied And will distinguish tit 
really fresh egg from one which is eten a few 'at'- <>!<) It is possible also h 
apply the sinking ami floating,test on .1 l.irgt- scale. Salt water tanks of an 
si2^ are easily construited into *\ In* li iyyidred . of dozens of eggs may lie 
placed at once, thus effecting a speedy *s*paraiion of sjnktrs at*'! iVcaters, and 
at a minimum expertse. There arc some irv-Unccs where a fresh egg will not 
sink in these circumstances, but such cases are not numerous enough to*U- of 
any importance. It is < lainted, however, that this treatment impairs the keep¬ 
ing quality of the eggs when plac cd in 1 old sloi age # ( 

Flavoring Extracts (Vanilla f Ad Lemon). Vanilla extract is one of the 
most common of the llavorihg materials employed in tin- lyunc > In tlie past few 
years it has also Iteen one of the products nfost frequently' adulterated, and 
many imitations or substitute for vanilla ext'rtc 1 have* Ix-c-p sold under the 
name of the extract itself, as*\ villa flavor, en. •TJic tAiVpnjdu^t is made by , 
extracting vanilla beans with aljnhol, and the flavoring matter•(onsisis of an 
alcoholic solution of vanillin, tftmUis the chief flavoring injsrrdienfrff tfee 
vanilla bean, together with other constituents<of the liean soluble irfalcohol 
which are classed principally under t^i Jieatl of resins. These re«ins, although 
present in a very small amount, and having qnlv a slight flavefr inJ.henftelvea, 
are yet able to affect very materially the! flavor of the product. 
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CofhmoA Adulterants .—One of the most common adulterations gf vanilla 
is an extract macfe from the tonka bean, whicft in some respects resembles ^iat 
of the vanilla bean, but is much cheaper and Ik |ar inferior in flavoring prfiper- 
tics.' Il»has I marked penetrating, almost pungent odor, is'sharp contrast to 
the flavor of the vanilla extract. By having at hand a little vanilla extract 
of known purity," and a genuine tonka extract, apyone can very readily dis¬ 
criminate between them by their odor and taste. 

Artificial Vanillin .—Another adulterant of vanilla extract is artificial vanil¬ 
lin, a synthetic product. Kxtracts made o\ this substance contain no resinf, 
which is one of the means of determining whether or not the vanillin used is 
an artificial preparation. Extracts made from artificial vanillin are de¬ 
cidedly inferior in all valuable qualities to the true vanilla extract and are 
generally colored so as to imitate the natural product. Caramel is the usual 
coloring-matter employed, and its presence can be detected by shaking and 
observing^ the color of the resulting foam after a moment’s standing, the 
foam of pure extracts is colorless. If caramel is present, a color persists at 
the points of contact till tfcp last bubble has disapi>eared. 

Examination oj <hc Resin .—If puro vanilla extract slightly acidified with 
acetic acid lie evaporated to about one-third its volume, the resins, which were 
before in solution, arc separated and settle to the bottom of the vessel. On 
the flther hand, artificial extract* remain clear unjler the same treatment. In 
the examination of«vanilla Extract the character of these resins is studied. For 
this purpose a dish containing about an ounce of the extract is placed over a 
teakettle or other vessel of boiling water until the liquid evaporates to about 
one-third or less of its volume.' The alcohol having been by this time all 
driven off, the resins become insoluble and separate. Water is added to bring 
the liquid back*approximately to its original volume. This separates the resins, 
which will be thrown out as a brown flocculent precipitate. - A few drops of 
hydrochloric acid are added, the liquid is stirred, and the insoluble matter 
alloyed to settle. It is then filtered, and the resin on the filter-paper is washed 
with water and afterward dissolved in a little alcohol. To one portion of this 
solution is added a small particle of ferric alpm, and to another portion a few 
drops of hydrochloric, a<*id. If the rgsin is that rif the vanilla bean, neither 
ferric alum nor hydrochloric acVl will pWluce'more than a slight change in 
color. With resins fmm most other <soujces, however, one or both of these 
, substances cgusfs c aMiStinrf cblqr change. 1 , " 

Lemon ^xtrict .—Lemmj extract is a flavoring material made by dissolving 
oil of 15mon 1ft strong alcohol. If oil ofc lemhn is poured into dilute alcohol, 
large qi&ntities of its constituents arc Separated, but they are held in solution 
if the alcoholic strength of the extract jiqrs not fall below So percent. Alcohol 
is, thefeforq, one* of th» most valuable constijuents of lemon extract, for without 
it the product would be precipitated aind unusable. Owing to the fact that 
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lemon extract is'a 5 percent tsolution of oil of lemon in strong ali’ohol; the 
sanqUe may be examined by simply diluting with water. A teasixmnful pf the 
extract is placed in the bottom^)? a glass tumbler and two or three <e*.|ttxm 
fuls of water added’ If the samplers real lemon extract, the lemoft oil tv ill |« 
thrown out of solution by reason of its insolubility in the alcohol after its dilu¬ 
tion with water.. The first result is a marked turbidity, and later the separator 
of the oil of lemon on the top of the aqueous lluid takes place. If the sample 
remains perfectly clear after the addition of water, no marker! turbidity Iteim 
produced, it is undoubtedly a very low-grade prdluct, and contains little, i: 
any, of the roal oil of lemon. , 

Flour.—Within the last decade a process for artiti. ially bleaching flout 
has been quite widely introduced. A bleadied flour is of a dead white color 
and the loaf of bread baked therefrom is usually a dingy white, and not it 
faint; amber as would be expected from a natural (lour. The bleat hing 
process results in the addition of small amounts of nitrogen pemxid and 
renders the oil present nearly colorless instead of yellow. (In these two 
facts the following tests are based. ,, 1 

Method I (for Nitrites), Solutions .—*(1) Dissolve 0.5 gram (7.7 grains) of 
sulphanilic acid in 150 c.c. (5 qz.) of dilute aietic acid (about 20 |tencnb. 
Keep well stoppered. (2) Dissolve 0.2 gram (( 1 graiiv-t of alpha-naphthvl- 
amin hydrochlorid in 20 c.c.'/c.y if/,.) of strong acelit at id (glai iah, and Add 
130 c.c.,(4.4 ox.) of dilute aietic acid (20 pcq-entl. •Keep "dl stoppered. 
Mix 1 and 2 for use. These reagents should be prepared by a pharmacist. 
The mixed reagent keeps for several weeks. 

Preliminary test: The water,tt» be usetl sfloqltl first be testeil for nitrites 
by gliding to a 4-ounce bottle of witter about ttne tiasjtoonful of the mixed re- 
agent. If after shaking and allowing t*stand for about twentv minutes the 
solution remains Colorless or is a very faint -pink tolor, tlu* water is suitable 
for making the following test. Distilled water b best for this purpose il ob¬ 
tainable. • 

Determination: Tlace a Reaping tcaspoonful of the flour to lie exam¬ 
ined in a wide-mouth, glass-stvp|>eretl, 401111.0 ItoHlc. Nearlv* fill with 
water and add altout a teaspoonful of the solution. .'Slppp.-r the liottle an.l 
shake vigorously for a few minutes;’then aiV>w u. settle for from fifteen to 

twenty minutes. • 1 , ’ , 

Under these conditions bl'ea.Jicd flour wilMm^rt fothc, liquid a color , 
ranging from a light pink to a drfp reel, deputing or,the degree of Uc 5 t hing; 
unbleached flour shoultl give no’mori color than the water alone, if alloqr 
that is known to be unbleached can V- .Attained, it is well to make theddst off 
this at the same time, for purposes of t^rgpasist.n. 

Method II (for Color oj OU).~V, lace 2 heaping leaspqonfuR (20 grams) of 
the flour in a wide-mouth, gfass-stopper’ed, 4-ounce U.ttic.nearlv fill the Itottle 
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*With •gasoline, shake, and allow to settle. If theifiour is unblc'achec^the gaso¬ 
line w^ll become distinctly yellow; if bleached, it will remain nearly colojless. 
It is well to conduct this test also with a knotvg unbleached flour for compari¬ 
son.' This Experiment must not be madejn a room wheS'£ there is any kind 
of fire, tlame or spark. 

VinegafVihcgar -has been subjected to maqy kinds of substitution, imi¬ 
tation, and adulteration. The term vinegar in this country is, by common 
consent, and also by the statutes of several of the States and by the regulations 
of the United States Department of Agriculture, applied to cider vinegdh. 
In France the principal vinegar enjploved is made from wine, whijp in England 
it is usually made from malt. The tests applied in this country, therefore, are 
to determine whether the product is made from cider or not. Vinegar made 
from wine has a distinct wine odor; on the other hand, cider vinegar has 
the peculiar odor of thj apple. If the vinegar is evaporated slowly almost to 
dryness, the characteristic odor of the malt, or wine, or cider vinega'r can be 
very readily detected in the warm residue. The residue from cider vinegar 
will smell something likejjaked apples, and that from wine like grapes. If the 
vinegar, however,as made from whatris known as distilled vinegar, the color 
of the residue will be very dark, almost black, and the odor will be entirely 
distinct from that of the other vinegars mentioned. The test may be continued 
further by heating the dish untij the residue conynenccs to burn. In this test 
the residue from eider vifieftar will have the odor ,nf scorched apples, while 
distilled vinegar, whiejt has been colored with caramel, will have the odor of 
burnt sugar. Unfortunately, however, the low-grade vinegars often have a 
small amount of concentrated^ apple juice addpd to them, and this, of course, 
obscures these physical tests to a /plain e.ttent. They will, however, entitle 
a person unskilled in chemistry to di.^inguish perfectly between cider vinegar, 
malt vinegar, winewinegar, and distilfed vinegar made By the acetification of 
dilute alcohol. 

IJow to Distinguish Genuine Butter from Renovated.— The boiling 
test .—An important means employed in distinguishing between genuine and 
renovatetf butter is the boiling test. This*tjst distinguishes between genuine 
butter on the one hayd nnd oleomargarine and reilovated butter on the other; 
and, fortunately, it is so simpH of exeAtion that it can be employed in any 
kitchen almost g,s well as in the laboratory, and,requires no special skill on the 
part of the operation* *It consists merely inboilinjt briskly a small portion of the 
sampM and observing it»l*ehavip*the while.* 

, The test *»ay be conducted as follc*vs: ’Using as the source of heat an 
irdirfafy kerosene lamp, turned low dnd Vith chimney off, melt the sample to 
be tested (a piece the size of a small ^hytnut) in an ordinary tablespoon, has¬ 
tening the jirodess by, stirring wjth a splinter of wood (for example, a match). 
Then, increasing'the heat, britfg to aS brisk a b#il as possible, and after the 



TEST FOR OLEOMARGARINE. 


6oy 

* » > 

boiling has begun, stir the contents of the spoon thoroughly, not niglecting the 1 
out« edges; two or three times a{ intervals during the boiling*—alw ays shortly 
before the boiling ceases. In the laboratory a test tul>e, a sjjoon, or sometimes 
a small tin dishy tensed in making this test. > a ■ 

A gas flame, if available, can be used perhaps tnore convenienth than a 
kerosene lamp. . 

Oleomargarihe and renovated butter boil noisily, sputtering (more or less) 
like a mixture of grease and water when boiled, and produce no foam, or but 
vary little. Renovated butter produces usually a jerv small amount 

Genuine butter boils usually with less noise, anil produus an ahundamc o) 
foam. 

The difference in regard to foam is very marked, as a rule, Rarely, a butter 
is found which yields an uncertain result; such a butler should receive the 
attention of the grocer. 

To Distinguish Oleomargarine from Renovated and Genuine Butters. 

— Utensils required. —The utensils required in the test to distinguish oleo¬ 
margarine from renovated and genuine butters are as follows ( 

(1) A one-half pint tin “ measuring c/ip,” common in kip hen use, marked 

at the half and quarters; or a plain one half pint tin measure, ordinarv narrow 
form; or an ordinarv smhll tin cup, - j inches in diameter and -■ inches in 
height, holding about one gi|l*and 4 half. , ’ 

(2) A common kitchen jian, about i)t inches in .lie mater jt the base. 

(3) A'small rod of wood, of the thickness of a match and of convenient 

length for stirring. , ", ’ * 

(4) A clock or watch. , 

The process.—The process’ V, distinguishing oleomargarine from reno¬ 
vated and genuine butters is as follow s: ,, . 

Use sweet skinjmed milk, obtained lo Vetting fresh milk 411 a coo! place lor 
twelve to twenty-four hours and removing cream as fully as possible. Half 
fill with this milk the half-pint cup or measure, or two thirds till the'smajler 
cup mentioned, measuring accurately the gill of milk when possible, heat 
nearly to boiling, add a slirflitiv roundel teaspoontul of thf bultcrW butter 
substitute, stir with the wooden roll, and continue heating.until the rtlilk "tells 
up,” remove at once from the heat artH place if thj pan farrailged while milk 
and fat are heating) containing pieces of jee w ith,v sere Ijttle ice water, the tcc 
to be mostly in pieces of the sfceof <Me to two he.* eggsdW smater, as small _ 
fragments melt too rapidlv) and efficient in «Jntitv t<> covcrVb fl.ir.Pot the 
bottom of the pan; the water to he infantile sufficient, when the A.,, .s/.rst 
placed in the pan, to reach on the autshle of tjve cup to only one fourth the' 
height of the milk within; any water iffevccs^f that amount musU* removed, 
s-his refers to the condition at the te|?lnning of the cooling; Inter, as the ice 
melts the water will rise to a highef lev el sflr the contemn of the cup rather 



ho SIMPLE METHODS FOE DETECTING FOOD ADULTERATIONS. ' 

* 

fapidly, with a rotary and a cross-wise motion imlurn, continuously throughout 
the test, except during the moment of time rejuiifed for each stirring!® the ice 
and w# 5 pr in the pan, which must be done thoroughly once every miniate bj^he 
clock. ,Thiais done by moving the cup about, iii a circle, flowing the edge of 
the pan. Proceed in this manner for ten nlinutes, unless before that time the 
fat has gathered or has allowed itself to be easily gathered, in a lump or a soft 
mass, soon hardening. If it so gathers, the sample is oleomargarine; if not, 
it is either genuine or renovated butter. , 

The boiling test enables orje to distinguish, in the great majority of cases be^ 
tween genuine butter on the one hand and oleomargarine and renovated butter 
on the other; the Waterhouse test, household adaptation as just giVen, enables 
one to distinguish between the two last named; and so, by the use of the two 
tests, one can determine in nearly every instance which of the three he has in 
hand. There are many persons who are able to recognize oleomargarine, 
almost without fail, by‘taste and smell alone. To those not possessed of this 
power thi boiling test, which is performed with almost no trouble, will serve 
every needful purpose. 

In every instancy it is advisable to try the tests on samples of known origin 
in order to be more certain of the results when samples of unknown origin are 
used. i 1 

Watered Milk.—Nearly all natural water contains a trace of nitric acid 
as nitrates, and this faqt has led to the following t£st: 

Nitrates in milk may be detected as follows: The sefumof the milk is prepared 
by adding a parts of 25'peFCfnt acetic add to too parts of milk and heating for 
twenty minutes at a temperature;of i* 6 o°. If desired, alum may be employed 
in 'place of acetic acid. When the milk is evidently coagulated, the beaker is 
placed in icfc water until thoroughlyVooled and the clear serum is then separated 
from the curd by filtering. A few d/ops of the serum are placed in a white 
porwlain dish or saucer and 1 or 2 drops of strong sulfuric acid (at least 80 
percent)’containing 0.1 gram diphenylamin per too c.c. is added. The pres¬ 
end! of nitrates is indicated by the formation within a minute or two of a deep 
blue colon If the sulfuric acid is placed in the milk serum without mixing, it 
will settle through the sryum to the bottom afid a Ijlue ring will be apparent at 
the edge of the rim of sulfuric acid. Tl*e test js an exceedingly delicate one 
and blank tests must be mademith the reagents employed in order to be sure 
a trace of nitrate is^aijt obtained with than. Vtyk known to be free from ni- 
‘ trates shoulfl jUft be employed as a means of testing the reagents. It is our 
expryighed tjjat milk giving this diphenvlgmin reaction for nitrates has 
llwaysjbeen watered. At the same time*the test has been objected to on the 
gtpund that dung dropping from the cow into the bucket during the opera¬ 
tion <4 milking .was likely to introduce titrates into the milk. 

Gelatin *in Ice Cream.— -The method' for the detection of gelatin in ice 
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cream i?,4>s follows: Fifty parts of the ice cream are treated,with 25 pa'rts oi 
water and brought to the boiling point to dissolve any thickener that may lie 
present hnd not in complete, solution. Ten parts of this preparation are 
treated as follows':‘Prepare an aciyl solution of mercuric nitrate bv dissolving 
mercury in twice its weight of nitric acid of 1.4a specific gravity, and diluting 
this solution to 25 times its bulk with water. To 10 parts of the milk or cream 
to be examined, add an pqual volume of the acid mercuric nitrate solution, 
shake the mixture, add 20 parts water, shake again, allow to stand five 
ftinutes, and filter. If much gelatin is present the filtrate will lie opalescent 
and can notobe obtained quite clear. To a portion of the filtrate contained in a 
test tube, add an equal volume of a saturated aqueous solution of picric acid. 
A yellow precipitate will be produced in presence of any considerable amount of 
gelatin, while smaller amounts will be indicated by a cloudiness. In the ale 
sence of gelatin the filtrate obtained will remain perfecily clear. 
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Signification of Ten®s. —The terms “acid” and “alkaline,” applied to 
foods, have two significations, ^first, in the ordinary meaning of the word, 
they represent foods which have an acid or allfttline reaction. All natural 
foods are either acid, alkaline or neulrahto the common tests. The usual 
method of testing is by litmus paper, a bibulous paper impregnated with 
the coloring matter of lichens. Litmus paper is of two kinds, a blue and 
a red. Blue litmus paper will turn red in the presence of an arid. The 
red litmus paper will turn blue in the presence of ay alkali Thus, having 
two sets of litmus papers, which can be furnished by any dealct in chem¬ 
icals, we may easily determine the reaction of our foods. 

Kinds of Typical Foods. —In the classification of natural foods there 
are certain general distinctions which are quite familial* Fruit- are quite 
universally acid, some of theiy slightly acid and others decidedly so. 1 he 
acids which are most abundant in fruits arc citric, malic and tartaric. 
Citric acid is characterise, of *the so-called citrous fruits orange- ami 
lemons. Malic acid js. characteristic of aypTes, |*achcs, pear-, prunes, 
plums, ct cetera; and yirtaric acid of grapes. Succulent vegetables are 
uniformly acid in their reaction, but got nearly so markedly as the fruits. 
There are some succulent rygelwblcs. such"a} beets, which are more likely 
to.be alkaline than acid. Cerdhl food*are usually neutral to # the acid or 
alkaline test. In their natural state.lhey arf too dry to give any test at 
all. Meats and milk are uniforml)*nearly neutral iff their fresh stale. 
Milk on standing rapidly develops, under the influence of a ferment, an 
add reaction. The acid in milk is chiefly lactic, though citric acid gusts 
in combination with the # mincrals of milk in a natural, state. f lo sum¬ 
marize, we mav say that fruited succulent vegetables are generally acid, 

meats and milk are ncutlal or slightly alkaline aftd .cereals are generally 

• t • 


Classification of Foods in Regard to Theu-Final Reaction After Digea- 
tion -Second from a dietetic .point of view Jufcl*. arf dawjfd yi respect o 
reaction which the residues gi*. that is. Kip mineral substanees which they 
contain after digestion. This' clarification is quite di(Ter<>t, as* n* 
from the natural classification afiove'men turned. The effects offfdbd 0T1 
the reaction of the body mineral i V pt by any means the sante as the reac¬ 
tions of the foods themselves. The humap body, which nfay fce regarded 
as typical of living bodies, has a p&uliar relation to attds and alkalies. 

6 U 
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The contents of the stomach are uniformly*acid. This acidity is due 
chiefly* to a mineral acid, hydrochloric, which, when combined with »Sda, 
forms romnjon salt. The hydrochloric acid avhich is fo^d in a free state 
in the stomach is derived chiefly from the common salt which is present 
in our foo<js or added thereto for condimental purposes. The presence of 
hydrochloric acid in the stomach is necessary td the digestion of proteins, 
the preliminary digestion of which take* place in the stomach. 

In general the other p^rts of the bo\v are either neutral or alkaline 
Alkalinity is particularly necessary in the blood, lymph and other tissues 
of the body. Just as the functions of the stomach cannot‘take place 
without acid, so the functions of the blood cannot take place without alkali. 
Those foods which, upon digestion, leave a mineral residue which is acid 
in reaction are called acidic foods. Those foods which, upon digestion, 
leave an ash or minefal substance which is alkaline are called alkaline 
foods. It so happens that in general acidic and alkaline in the above sense 
are found in foods which are alkaline and acidic in the first sense. In 
other words the foods wMch are naturally acid, such as fruits and vege¬ 
tables, on digestion leave a mineral residue which is alkaline in its char¬ 
acter, and in general those foods«which arc ncutraVor alkaline in character 
in a, natural state leave a mineral residue which is acidic in character. 
This fact is best illustrate;! Jjy tereals and' meafc*. Lean meats, which are 
usually alkaline in a natural *tatc, on digestion fcgve a residue which is 
acid. This is due particularly to the phosphorus>and the sulphur which 
lean meats contain. During jligettion they are oxidized largely into 
phosphoric acid and sulphuric acid. As soon as the alkaline bodies in the 
meat, such«as lime, soda, potash*And iron, are neutralized any excess*of 
phosphoric and sulphuric acids prorjfices an acid reactipn. In the case of 
cereajs the same condition obtains. Cereals are particularly rich in 
phosphorus and the protein of the cereals contains the usual amount of 
sulphur. On digestion phosphoric acid and sulphuric acid are produced. 
As soon at the alkaline or basic substancgs in cereals are neutralized any 
excess of phosphoric and sulphuric acid produces acidity. In the case of 
milk, although «t contains 15 ofh phosphoric jicid and sulphur, it has so 
large a proportion of mindral.Jubstances, namely, lime, potash and iron, 
that the final residuals alkaline, because therijs an excess of the alkaline 
• bodies jn t mflks'< • • 

Importance^ an Alkaline Residue in Digestion. —Because of the fact 
t^jfet the great mass of the body is s^fkfijpe, and especially the blood, the 
importance of securing an alkaline residue on digestion of our foods is 
fundamental. If the blood shoufd loe/its alkalinity it would be unable to 
carry oxygen to tjhp "tissues. If the # tissues should become acid they of 
course would draw upon the blood for a part of its alkalinity The final 
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result would be a diseased condition of the body which islcnown in medi- 
cme.as acidosis. In a conation of acidosis the proper functionl of the 
body are imposaijde of pertormance, and sickness, abnornyditv of the 
tissues and anemia supervene. * Not only is if important to have food 
free of adulteration and debasement, but it is also, equally important to 
so balance it in our rations as to avoid the condition leading to acidosis. 

Construction of a Bill of Far eg —In the building of a bill of fare it is 
#o longer sufficient to keep in ivicw only thegpumber of calories which a 
given portion of a bill of fare will produce. While it is important that the 
heat-produ*cing power of the food is sufficient for all the activities of the 
body, it is still more important that the foods should be so combined as 
to leave the final residue, on combustion in the body, basic in character. 
The common practice, which is based on sound scientific principles, illus¬ 
trates this point. It is almost a universal eustoln to furnish potatoes 
with roast beef and other similar meats. This is not merely In' reason of 
taste or flavor, but is conditioned liv rigid scientific principles of nutrition. 
Calorie for calorie, the acidic character of the nleat rm^umed (roast beef) 
is just about balanced by the basic character of the potatoes consumed. 
Thus if we have in thcdiil! of fare enough meat to furnish three hundred 
calories, we should have enough potatoes or similar vegetable to furnish 
the same amount of heat and energy. In making bjlls of fare thrte should 
be kej 5 t in view the $eneral principle that fill cereals and all lean meals 
leave an excess of acid 1;>n digestion And that a 1 ! fruits and all vegetables 
leave an excess of base on digestion, bun rhubarb, which is one of the 
most acid foods which we c!tf. gives a basil residue on digestion, and even 
be^ns, which contain more protein than almost any other vegetable sub¬ 
stance, leave a^slightly basic residue yn digestion. . 

It is well to have in mind some of the artiiles which produce#krgc 
quantities of acid and base. Lean meal of all kinds is distinctly acidic. 
The more fat there is in meat, the less acid any given weight of it will be. 
Some kinds of fish arc particularly acidic, more so,'even, Ilian beef. 
Fowls are also very acidjg in iliaracttr.. especially .when they arc not very 
fat. Cod is one of the fish products'whicl'.produces'an excessive amount 
of acid. Eggs, also, are quite acidic in character, being quite equal in 
that respect, if not superior, tr^lcan meat yf thc ( a%mt calorific value. 
Oysters are decidedly acidic gi their digestion residues b#ipjf about three* 
or four times as acidic in character as ordinary fean meat aq,d Hanging at 
the head of acid-forming foods. •• , , , *. 

Among the low acid-forming meat foods may be mentioned the goqsc, 
lamb and mutton. Theft meats \iftc only about one-third to ope-half 
cf the acidic properties o{ beef Ind Jish, akd one-teflthpf thehcidic prop¬ 
erties of oysters for equal calorie portions. Cereals are less acid by^far 



0 X 0 f *ACID AND ALKALINE FOOI^S. 

than'red 'meat% having only about from one*fourth to one-half %s large 
an acij-forming content. Rice is somewhat less acidic' in chdSra^ter jJian 
wheat, 4 >ut a little more acid in character than corn mea^ , 

Amdhg tfie base-formjng substances spinach holds first place. It has 
long been known that spinach is a wholesome food product. It is recom¬ 
mended even for infants and young children 'if properly .prepared. It 
does not have a high food value but it does have<a high dietetic value, as 
it tends more than any other one substance commonly eaten to prevent 
acidosis and correct an acid condition when once established. Among 
other vegetables of high basic value may be mentioned beets, cabbage, 
carrots, fresh cucumbers, dried figs, lettuce, onions, parsnips, pineapple, 
rhubarb and tomatoes. Milk has a basic value a little less, calorie for 
calorie, than the acid value of cereals. Therefore the free drinking of 
milk with cereals is important. Melons are quite basic in their character 
and therefore have value as a corrective food in addition to the calories 
which they contain. As a rule nuts are almost neutral in their final reac¬ 
tion. This is dse principally to the large quantities of protein which 
they contain. Nfits may be substituted for meats with advantage, as 
they are nearly neutral while merits are highly acidic. Nuts also are more 
closely allied to meats chemically than any other vegetable products, as 
they are composed chiefly of pmtein and Ail. • For this reason nuts should 
not be eaten whert meats are served at a meal, bin should be reserved for 
the meatless meals of *th^ day. 

How Do Naturally Acid' Foods Become Alkaline on Digestion?—It is 

difficult to explain to a layman why foods which are naturally acid be¬ 
come alkaline on digestion. Foi* instance, the orange and apple are de¬ 
cidedly acid iti their reactions. These acids are combined with basic 
substances, princfpally potash* arfd lime in fruits. During digestion 
the organic acids, such as citric and malic, are oxidized to carbonic acid. 
The carbonic acid combines with the potash, regarding that as the typical 
base, to fjirm a carbonate or acid carbonate. , A carbonate is strongly 
alkaline in ^reaction. The common bakingesoda, or bicarbonate of soda, is 
a slightly alkalirje but nearly veutr’al bo<Jy. BotA the potash and the soda 
in our foods, if they are kirgelys'ruits and vegetables,are found in the resi¬ 
due of digestion,iandrit is dde to thtse carbonates and bicarbonates that 
,the alkalinity pi Jhfe blood dmj the other tissues is maintained. Thus the 
fruits, the yegdtables and the mUK of our dietary result in the formation of 
caebdh&tes aid bicarbonates of the allies in the blood and tissues. 

*The‘ phosphoric acid which'is precluded during digestion, or which may 
be'naturally‘present in our foods, combines chiefly with lime, for the 
nutritfon of c the "bones, the teeth and the other tissues of the body in which 
phosphate of lime'occurs. If, however, the amount of nhosnhnrir »r!A ;■> 
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in excess of any base whith may be formed it become* frrc phosphoric 
aciij an^d Combines with any*base with which it may come in «omact. 
Fortunately ;n Jhe well-balinced diet there is quite a sufficiency*™' basio 
material not only to form the carbonates and i>icarbonates*so necessary 
to our health, but also to neutralize both the phosphoric acid and the' sul¬ 
phuric acid .due to metabolism. Hence phosphates and sulphates are 
constantly excreted from the body, mostly in the urine. 

.. General Principles of Nutrijftn.— From the above facts it is easy to 
draw the conclusion that if we are fed cereals alone the end result will lie a 
tendency to acidosis, because the acids produced from the digestion of the 
cereals are greater in quantity than is necessary to neutralize the liases 
which the cereals contain. For a like reason a diet comjioscd almost or 
quite exclusively of meat would soon lead to injurious results, because 
the aqids formed from the digestion of the meat* would he greater than 
the bases which the meat contained. For the same reason, though not to 
such an extent, a diet consisting of fruits alone, or of succulent vegetables 
alone, would tend to produce too great a degrwsnf alkalinity in the body 
and to that extent interfere with the*neccssarv functions of the acid bodies, 
all of which are highly.impoitant. , 

The sulphur or sulphuric acid which is formed during digestion is 
necessary to build up tficpnAein tissues of the Ixidy. Phosphates are 
necessary for the bones, teethf and ti- a.op of the Ixtly in general, and 
hydrochloric acid is essential to tly: proper hyicrioning of the stomach. 
The scientific diet, therefore’, is onefin which all these elements arc prop¬ 
erly incorporated and in a way that the end result is a slight alka¬ 
linity in the total reaction of the digtAfivc residues. Natur* fortunately 
assumes the task pf selecting from flfis general residue thl- arid elements 
necessary to ftomach digestion an<^ thfc alkaline elements necessary to 
the functioning of the blood and lymph. Fortunately our natyraf taste, 
when we have access to various kinds of foods, leads us to select .those 
foods which giv? the slightly alkaline reaction to the sym of t^c digestive 
residues. For this reason man, when left to choice, eats cjrcals, milk, 
meats, including eggs,’fish and fowl" fruits', rriii* and, vegetables, and 
usually in the proportion which secures gyod*di(tetic results. 

By reason of the above t facts j# ist-asy to\ee tha^lhi*so-called cults in 
foods which lead us to cat only one kind ofJiM^rrf n6t ujion sou mi 
dietetic principles. There Ls^only one fffithe tflhs of this kin^ wPich can 
lay claim to real consideration* That Ls the vegetarian? theor^.* The 
vegetarian theory, however, fails.completelv when we consider (lie whole • 
course of life of the human animal . If fiew-born infants wire fed accbrd- 
ing to the vegetarian theory .not. one «f them would ’rca(h mlturity. 
They would all die. Min, in his infancy, is purely an animal-eating ani- 
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mal, milk being) an animal food. The saving clause in the vdgbtarian 
theory fc due to the fact that milk and eggs ire usually not exclftdqd tl$e- 
from.. It is t not fair to infer, however, thawbecause t|jg human animal 
during £is first year must have only animal food he should subsequently 
not eat largely of vegetable substances, including cereals, fruits, nuts, and 
other commonly called vegetables. The development of the masticatory 
system and the study of comparative anatomy shbw that man is an om¬ 
nivorous animal. It is interesting in th\connection to call attention tq, 
the fact that purely vegetarian animals, such as the bovine, and purely 
flesh-eating animals, such as the ltonine, all in the beginning etft the same 
diet, namely, milk. 

The Universal Diet.— There is only one food which may be called the 
universal food, suitable to all living Mammalia, and that is milk. Milk 
is the only perfect food! Milk is the only one substance on which growth 
and health may be secured. Milk, therefore, is an article of diet which is 
not appreciated as it should be by most people. When grown persons 
become enfeebled^nd tFi?ir digestive organs become weakened often a 
diet of milk serves to restore health and vigor. As a mono-diet milk is 
the only perfect example. . • « 

Bagis of Classification.—The basis of classification of foods* in regard 
to their acidic or basic rggi^ueS on digestion 'cannot be predicated alone 
upon the quantity*of mineral Substances,'that is, bf'ash, which they con¬ 
tain. The classification <ig based upon the reaction of the ash. The 
burning of the foods under precautions to preserve all of their mineral 
substances furnishes a basis •of classification*. • If these mineral residues 
react strongly alkaline we may re’ghrd the food from which they comers 
an ajkaline foo'd iij the dietary sens^. If, on the othe/ hand, their reac- 
tion«.«^iows the presence of acid they may be classed as acidic foods from 
the dietary point of view. If the reaction is neutral they belong neither 
to one class nor the other. This classification does not in any way show 
the comparative value of foods for nutrithj; purposes, bu? only their value 
as useful in. balancing the diet to secure health and vigor. In the follow¬ 
ing tables are given list? of fopds whi<^i are pcidic or basic in regard to 
their dietary residues. 

.TABLES OF AOBlTY.ANl} ALKALLNTT\* AND FUEL VALUE OF 

HOODS. ‘ 

# ftfty % havirtg acquired a knowledge*^f foods, their composition and 
chief adulterations, it is important to .know how to utilize them for the 
nutrition of map. In this chapter 1* sfiall not undertake to write *a trea¬ 
tise on nutrition huj to give onjy certain tabular matter which will guide 
the reader in properly selecting and balancing a diet both as respects 
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acidity'dnd alkalinity of Its digestive residues and illegibility it lias of 

fui^shigg'the hedt and energy* of the body. , 

In selecting a^diet,it is important first of all to see that sufficient heat 
and energy making materials are secured. Tlje tabular matter*^! this 
chapter exclusive of that relating to the acidity and alkalinity of the 
residues is taken from Ay book on nutrition, entitled “Not by Bread 
Alone," published by the Hearst's International Library Company. New¬ 
ark City, to whose courtesy I ^we the privilege of reproducing the nutter 
herein. 

TO CONSTRUCT A RATION OF ANV GIVEN NUMBER OF 
CALORIES. 

For a basic ration it is convenient to select one representing 1.000 
Calorics, one meal for the average active man. so adjusted that one-sixth 
of the heat units is derived from protein and five-sixths from carbohy¬ 
drates anil fats. 

The typical meal does not include soups, r<*ffee, tea* or dessert, since 
these items arc mostly stimulants, V, in the. case of sweets, unbalanced 
food adjuvants which, on th» whole, wey better omitted. Let us choose 
a meal consisting of bread.butter, milk, meat, and potatoes. By consult¬ 
ing the tables the followfrtgMafa (whole mimbersl.are obtained; 

• t\T 1( At. Ml. ft. 

<>• *1 

Bread *? 

Roast beef 

Milk 0 - 

Butter (> ‘ 

Potatoes 


( M'lUUl* 
200 
J$0 
.^OO 
IOO 
ISC* 


Totals 


jS s • 


1,000 


In all cases the quantities refer to the edible portion. 

From the percentage of protein in these food products and the quant.- 
ties used in the Ation it jft found that the ..5 oumes of protein y> the meal 

«,„*», «**• 

nnnew ™ntui '> an ,i smnunt, 'hr.- mtOs the alwvc pro- 

Jit if i - * n— -*•* 

for one day. 

INDEX FOR CONVBKIBNCE .IN USING TABLES . 

-r • rrtt m 'vztzsr™ % “ 

aStiT- ol-the kinds' commonly «~U*. » 
alphabetically in the following tabjc.mdex. 
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Mkats. 


..-. •- 

N4MK, 

Percent 
; retuse. 

Percent 

water. 

cS 

n 

H u 
0. ft 

jv 

j rt* 

5 

V 

1 0 

0 

1 a- 

X 

IS 

"0 

+> >. 
C£ 

8| 
ft 0 

IS' 

O'** 

3£ 

a 

J 

!& 

< 3 & 

si 

11 

&z 

-• 

•«- gj 

M 

'ti 

V 0 
1? 

Calf’s Liver. ^ 

1 A. P. 

’ 

73-0 

* 

'^°l 5:3 

t 

1,265 

1 . 1 

575 : 79.1 

2 .S 2 

Ham, smoked, lean . j 

• • 1 

11 ■ 5 

S 3 - S 

47-2 

19.8**20.8 

17.5 18.5 


2,739 

2 , 43 * 

2,245 

1,205 

36.5 
4 *.I 

2-30 

2-47 

Ham, smoked, me- f E. P. 
dium fat. \ A. J\ 

m <> 

40.3 

34.8 

16 3 1 38.8 
14.2 ; 33-4 


4,268 

3,685 

1, 94 ol 23.4 
1 , 675 ] 27.1 

0.83 

0.97 

Ham, smoked, fat .. j ]’ 

! 27.0 
3 4 1 25*2 

*4.8 j 52.3 

' 2-4 : 53-7 


5,467 

5,489 

2,485; 18.3 
2,495 1 >8.2 

0.65 

0.65 

Ham, smoked, all \ K.V 

analyses . , \ A. P. 

• ■ 39 8 

■2 2 ; , 5 S-S 

16.5 38.8 
* 4-5 i 33-2 


4,279 

3,^74 

1 ,945 23 .3 
1,670; 27.2 

o\} 

0.97 

Ham, smoked, boileit j J) - f 

t 

5 i -3 

20. 2 

22.4 


2,904! 1,320^ 34.4 

2-23 

Ham, boneless, raw j J,' 

3 3 

50 1 
^•5 

14.9 28 5 
24 3 | 2 >. S 

• 

3,256 

3,135 

I, 480 i 30 . 7 , 
*, 425 , 3 * -9 

1.09 

1.14 

Kidneys, Mutton . / l" J! 

• ( A. r. 

. 

• 

’"8 .7 

T(). 5 

•'3* 

1* 

968 

* 

440 *03.3 

3-7 

Lamb, side, without J K. P. 
tallow , |a?P. 

1 

l ( > 3 

5«.2 

47-0 

17 . 6 * 
•J 4 1 

3:; 


2,860 1,300 
2,321 1,055 

—r 

34-9 

43 -* 

I. 25 

*.54 

Lamb, leg, bind, fat., j J’- 

* 3 «t 

< 4-6 

47-3 

*8 3 

15-8 

17-4 


3,289 1,495’ 30-4 
2,849! 1,595 35 1 

1.09 
* 25 

Lamb, lee, frdfc from f E. P. 
all visible fat. .* \ A. P. 

-.-----ft_ 

• 

72 . 3 * 

*25.3 

2-7 


1^87 

„ S85, 77-7 

2.7 

Lamb,,leg, hind, all f K. P. 

analyses, . \ A. [>. 

13 8 

T * 

58 6 

So 3 

18.6 

16.0 

22.6 

19.7 


2,860 

2,486 

1,300' 34 -9 
1,130 40.2 

125 

*•43 

Mutton, hind leg, lean ! I' 1 !/ 

V v l 1 . 

16 !h 

67.4 

56.1 

TQ 8 

* 6-5 

T 7 3 
** 5*2 

12 4 
**°-3 

«. . 

*, 95 g 

1,628 

890! 51.1 

740! 61.4 

1.9 

2 91 

Mutton, himf leg, fat. | ^ jj. 

Mutton, hind leg, all [ ]■;. g, 
analyses , .. . t \ { \. p. 

. 

1*2 *4 ( 

* 7 -M 

SS-o 
48. r 

• 

27.1 

23.8 

- • 

3,223 

2,838 

1,465! 31.0 
*,290' 35-2 

I.II 

1,26 

63.2 
5*-9 

,<8.7 

> 5 . 4 . 

17.5. 

14 A 


2,387 

1,980 

2,085:42.9 
900 50.5 

1:1 

*0x tail, Atfnecf. • . * j 
—-—« •-* ,v-—' 

* 

2 Q 7 

6 7 ,. 9 
477 

2 f >3 

18.5 

— r J 

fe -3 

#s 


1,661 

i,i 77 

755:60.2 
535! 850 

2.20 

3 03 

P#rk, TVtMerlom . j J- JJ' 


66.5 

i8 c q 




l 

, 

13 0 


1,980 

9 <»i 50-5 

1.8 

Sausagdj average Pbrk “j p 



• 


C 





39 8 

« 3 -o 

442 

I. I 

t 

4,675 

2,125; 21.4 

0.76 


•E. P,: Edible portion. A. P.: A« purcbiwed. 















VEGETABLES, FRESH. 


6 ji 


Al eats. —( C'otU inunl.) 


N'aVk. » , 

Percent. 

refuse. 

Percent 

water. 

Percent 

protein. 

Percent fat. 

$ 

g 

•0 

aj? 

n 

§3 

Calories 
per kilo. 

Sweetbreads, beef— { A f 1 

j ! 

; 70.9 

16.8 | 

12.1 


l :i 

>,8151 

Tongue, Beef (Ox).. . j p'j 

— j 

\f° *! 

■ *6.5 ! 5' 8 

_1_i 

Fowls ani 

■a 9 92 

14 . I : fl f 

i S^a Komi 

, 

1,628! 

1,199' 

Chickens, Broilers.. • { £ R ! 4, 6 ; « 7' ” 8 

I 2 5 i,ni 

| i 4> 649 

Eggs, ‘ferns'. .. { Ail pi |. 2 ; 65.5 11: q j I <) 3 

, i1.5*4 

1 1,397, 


rs 

1* 

3 & 


u 


M 

I 1 

J§ 


f E. P : <>3 7 j ig 3 ih t | 

| A. P. 0 47 1 3> 7 '2 ^ 

f E. P. ! ! 5S 3* -’I I 7-’ 0 

\ a. p.; 2j 7 


Crab meat • 


Crabs, hardshell, 
whole 


/ E. I'., 
iA.p,r . 
__* <.. 

1 fcj'. 

\ A I> i 52 4 


42 4! ><> 1118 4 
7 1. tii (1 


t 97 


505 go o 3.2 
205 >54 >1 5 S 


I 2,299 1,0451 43 5 ' 55 
>,7°5 775| 58 7; a-oS 

2*02 1,360! 33 4' 1 2 
2,365 i,075| 42 3 I S 




2 9 >.i| 415 >09 s 4 3-91 


36 7 |. 7 9 | 09: 06! 429I 1951233 1 


8.3 


Lobsters, whole 


Oilers in shell 


Oysters, bulk 


I E. P .! 79 2 (Mj 181 04 
‘ A. P. hi 7, 30 7 I 5 94 °7l 02 


*S8j 390]! 16 . s| 4.1 
30S 1401324.7111 -S9 


1 E. P. 

\ a. p.; »i 4 


* 36 9 9.2 1 2 I 3 7 j 5 

| 16 1 1 ,1 2 ca 2 I O 7 


/ E. P. 
- A. P. 


Scallops 


f E. P., 
1 A P. 

* 


5 1 7 2351934! 

gg ^pioioi 
* -i- 


l 


88.3 o| 1 3 | 3 3 S°^i *30! 197. #7 06 


6 g 

36,1 


80 3 14 H o 1i 3 4 


759^ 345i>3> 8T 4 71 

4 t ' 


VUCLTABI I.S, I'RhSH 


Artichokes < 

f E. P. J »• *• • , 

[A. P. ' • • j 79 S' 2 f> V 2 i * 6 »7 1 

r 

803; 

365;!24 51 4 45 

, JE.P.I 

Asparagus ' • ) A. P. J 

'9 f \ * * 

\ | 94 oj 1 _8 i c 2 l>«( 3*1 

« 

ft- 

2** 

• » 5 i 32 9 jlS 4 • 

Beets . 1 

( E. P. 1 
( A. P. 

' • j 

•. 8j s 1 6 , 0 1 9 7 ; 

20 0 !*f O OL X 3 1 0.1 ' 7 7 

473 

374 1 

vS.m.i! 7 5 
•170 267/1 fys 

Beets, cooked. . . \ 

i e. p. ; 

1 A. P* 

...|85 6 j 2 j|ot !74 

407) 485 245 7J §.8 

* 

Beans, String. < 

f E.P. 
(A. P. 

. 2 3 * 0 3 7 - 4 * 1 * W 1952331 8.3 

^7 0 1 83 021 03 69. 396 180252 5 9,02 

[-i-—:-;- i --a— 
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t * Vegetables, Feesh.— [Continued.) 


--—-?- 

c 

NxSmk. 

‘ r f 

( 

C 

Percent 

refuse. 

** 

c.S 

5 * 

v C 

ft. a 

<2 

% 

8 

CL 

Percent 

carbohydrate. 

a 

n 

O 

*d 

11 

31 

Grams per 
roo calories. 

1 M 
h 

• • 

Cabbage. 

/ E. P. 
\ A. P. 

1 

i. . 

iiy o 

9 t -5 
77 7 

1.6 

1 4 

0 3 

0 2 

1 5 6 

♦ 8 

31? 

275 

■145 

1*5 

3 » 3-4 

3636 

11.2 
12.98 

Carrots. . . . 

f E. P. 

1 A. P. 

fb o 

88 2 
70 6 

V 

■«. 
0 9 

0 4 

0 2 

9 3 
7-4 

462 

352 

2Io!2l6.4 
1601284 • 

7 - 7 * 

10.14 

Cauliflower 

/ E. P. 

1 A. I>. 

• 

92.3 

1.8 

0-5 

4 1 

308 

, r 

140 

3247 

”•59 

Celery... , . . 

K. P. 
A. P. 

20 0 

94 5 
75 6 

0 9 

0 I 

0 I 

I I 

0 4 

3-3 

2 6 

187 

154 

85 534 7 
7 o| 649-3 

19.1 

2319 

Corn, green. 

c 

E*P. 
\A. P. 

6i o 

75 4 
29.4 

3 1 

1. 2 

19 7 

7 7 

«>°34 

39 b 

470 

180 

96,7 

252.5 

3*4 

9 02 

Cucumbers. 

• 

f K. P. 
A. P, 

15.0 

95 4 
81 1 

0 8 

0 7 

0 2 

0 2 

3 1 

2 6 

176 

154 

80 

70 

568.2 

6493 

20 3 

23 19 

Eggplant.. 

E. I*. 
A. P. 

15.Oi 

92 9 

• 

1 

1.2 

0 3 

4 

51 

4 

5.8 

’SO 

286 

130 

349 7 

12.48 

U.v. 

91.8 
78 0 

1.2 

1.0 1 

0.54 

0 4 

330 

286 

i 5 <* 

130 

303 -° 

349-7 

10 82 
12.48 

• 

Lettuce. 

K. P. 
IA.P., 

.4 

IS 0 

41 _ 

04 ? 

80.5 

1.2* 
I 0 

0 3 

0 2 

* K 

2 9 

198 

*65 

90 

75 

505 1 
606.1 

t8 03 
21.64 

Onions. 

K. P. 

A * P‘ 

10 £> 

£7.6* 

78.0 

i 6 

1 4 

0 3 

'o. 3 s 

9 9 

8 9 

495 

451 

225 

205 

202.0 
221 7 

7.21 

7 92 

Parsnips... • 

E. P. 
A. P. 

20*0 

83*0 

66.4* 

1.6 
H 3 

°-5 

0 4 

13 5 
10.8 

660 

,528 

300 

240 

■515 

189.4 

—3 

5 4 i 

6 76 

Peas,*(treen.« 

-..........a._ 

E. P. 
A. P. 

• • 74 - 6 * 

45 0 140.8 

7-0 

3 <> 

0 5 
0.2 

16.9 

9 8 

1,023 

561 

465 

255 

97 7 
178. 2 

3-49 

6-3 

42a 

5-2 

Potatoes.. 

4 _-i 

K. P. 
A. P. 

| 

20.0 

78.3 

b2 6 

2.2 

1 8 

0.1 

0 1 

18 4 

V 7 

8 47 
6 & 

385 

3 «o 

118.1 
146 6 

Potatoes, Swftt < 

. « .. 

E. P. 

A.f, 

2b. t> 

f> 9 -o 

SS.2 

1.8 

1 4 

0 7 
0.6 

2 J -4 

21 9 

1,254 

1,012 

570 

460 

797 

)8.8 

2 85 

3 S 3 

Pumpkin. . {£?; 

• 

• -. 

5 .c*> 

? 3 * 

*6-S 

1.0 

0-5 

0 1 

O.I* 

5 2 

2 6 

264 

132 

■| 

§§ 

31 

}K1 

kadlshes.s .. ..* ;•* \ 

• 

E.P.* 
A. Pfl 

• 

. .. .• 

50.0 | 

)i.8 

U «3 

1 -3 
0.9 

0°I 

6! 1 

5-8 

4.0 

297 

209 

! 

36-7, 
78 5 

2.02 

7.08 

RhSiarls. %. " _j 

" ■■■'■ " 1 1 *. 

E. P. 
A. P. 

• • ■ !q 4-4 1 

to.o j 56 6 

o.V. 

° t 4 

0.7 

0.4 

3 6 
2.2 

231 

143 

»osL 

6s f 

32 . 9 * 5-5 

99 -324 98 
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Vegetables, F*esh .—(Continued.) * 


-gr - 

fi % 

» 

*-» 

n 

b 

ti 

ie 

a. a 

Percent fat. 

♦* >> 
CJ 3 

•£3 

1 

■ti 

0* 

31 

•6 

II 

31 

1 

K 

Ounce* per 
too calorie*. 

Spinach. 

• yy 


92.3! 

2 I 

0 3 

1 3-2 

242! 

*! 

110413-2 

14-7 

^quash . 

jE. P. 

1 A. P. 

$o.o 

8/3 

2 

1 1 4 1 
0 7 | 

O-S I 
0 i 1 

9 0 

4 5 

473 : 
i 2311 

21521 1 4 
1 o .<43 2 .9 

7-55 

15-4 

Tomatoes . • 

/ E. P. 

\ A. P. 

....! . 

■ • ■ ’94 3 

! 0 «j 

0 4 ! 

3 9 

2 .y 

.... 1 

105432 9 

14-5 

Turnips. 

I E. P. 

\ A. P. 

! ■ 

| 3 ° o 

,89 6 

I 6J7 

| 1 3 I 

: 0 9 

0 2 i 
0 1 

8 1 j 
5 7 

1 40 ?! 

1 ns 

185245 7 
125383 8 

8.8 

12 08 



VeGKTABLKS. CtNXED. 

» 





Asparagus 

1 E. P. 

’ 







f 


\ A. P. 


(94 4 

1 5 

i ° > 

! 2 8 

M — 

jig b 

1 is? 

l 85534.810 1 

Beans, baked 

f E. P. 
\ A. P. 


I 

;<>8 9 

1 6 9 

1 2 5 

> 

11,320 

boo 

75 8 

2 71 

Beans, Lima* 

| E. P. 
1 A. i\ 

It .a.. 

[?Q S 

1 4 0 

| 0 3 

j 14 b 

1 702 

380‘ 2 <> 3! 4.5 

Beans, String.. 

\ A. P. 

I 

1 * 

[93 7 

i 1 r 

j 1 1 

f» J 

1 3 3 

! 209 

05478 447 .1 

Beans, Wax 

/ E. P. 

\ A. P. 


j 04 <> 

| I O' 

1..* 

u> 

■ 7 <> 

80sb8 220.3 

Beans, Haricots, Verts, 
average 

IE. P. 
t A. P. 

I - J 

OS 2 

1 . if 
>> ' 

°,r 

1 2 S 

1 2 54 

7b 640 323 3 

Beans, Haricots, •* 
Flageolets, average.. 

'/ E. P. 

\ A. P. 


| 

81 6 

; 

l>4* 

i 0 ‘ 

1*2 S 

1 

1 "04 

1 ! ... 

320142 07 

Corn. . . 

/ E. P. 

\ A. P. 

i - • 

j 

U. 

; 2 « 

I 2 

‘19 0 

j i,oooj 

.• 1 

455100 oj*3.6 

Horseradish 

/ E. P.' 
1 A. P,. 

i 

1 

86.4 

| 1*4 

1 2 » 

1 IP 5 

4 

j i 

| 50W 

f 

236197 6| 7 06 

Horseradish, 
evaporated .... 

IE. P. 

\ A. P. 

• » 

j . . . 

Iv’j 

4‘ 0 1 

* » 
V 

77*7 J 

1 3*707 

1,685 

! 27 0 

0 96 

Macedoine, mixed 
vegetables. 

/ E. P. 
\A.P. 

7 - 

1 • »• 

• • • 

L 

1 1 t j 

•) 

’ 1 

r«s1 

*„ | 

1 

■•v 

, 210443.214.8 

Peas, Green . 

m 

I 8 

m 

m 

1 

D 

1 5bi| 

.'» »®! 
'455,7* ,* 

> 

6j 


* In articles which are all edible A. P. T 4 n 4 E. P. are synonymous terms. 



















<?24 \<?ID AND ALKALINE FOODS. 

Vegetables, Canned.— (Continued.) 


N AMK 

Okra ... 

•j 

E * P. i 

Percent 

refuse. 

Percent 

water. 

Percent 

protein. 

• 

• J 

<5 

**• 

t 

2 

£ 

Percent 

carbohydrate. 

Sri 

y ? 

3 * 

■d« 

l! 

it 

u “ 

Grams per 

100 calories. 

Ounces p$% 

100 calories, j 





• 




’ A. P. 


94-4 ■ 

0.7 

O. I , 

3 / 

. 187 

83534819.1 

Pumpkin . 

1 i:. p. 


gi 6 

0.8 1 






1 A. I\ , • . 1 

'0.2! 

6.7 

0 

60 

60 

150303.0 

10.8* 

Tomatoes 

1 E. P. 1 . I 

. •. 



1 




94 o 

1.2 \ 

t 

0.2 

4.0 

231 

105432.9 

15.4 


Fruits, Fresh. 


Appics. ^ 

25 0 

84 6 
63-3 

•*r eo 
o' d 

<0 ro 

o' o' 

14.2 
10 8 

628* 290L56 
484 220|206*6 

5 *<> 

7-4 

Apricots. . / J'- 1 / 


85 0 

1 . 1 

.... 

13-4 

594 

270168.3 

6 01 

_ _• A ‘. 

6 0 

— 

79 9 

1 0 

.... 

12 6 

561 

255378 2 

6 4 

Mananas # ^ J!* 


75 3 

•1.3 

0.6 

22.0 

1,012! 460 

98.8 

3 53 

! A. P. 

35 0 

48.9 

0.8 

0.4 

143 

660! 300 

■SIS 

5 41 

Blackberries : £• 


86 3 








* l A. P. 


‘■3 

1 o* 

• 

40.9 

594 

270 

168.3 

6.or 

Cherries . * j *•* 

• 

. 1 

80 9 

10. 

0.8 

16.7. 

803 

365 

124* 

4 45 

5 0 

76 8 

0 9 

0.8 

> 5-9 

759 

345 

131.7 

4 7 

Cranberries. . ! *"'• }’■ 

• 



• 






l A. P. 


88 9 

0.4 

,0.6 

9.9 

473 

215 

21 I .4 

7 s 

Grapes , .. ! £• 


7 ?.«t 

1-3 

•1 6 

IQ 2 

990 

450 

101 0 

3*61 

. 1 A. P. 

25.0 

58 q 

1 0 

I . 2 

14 4 

737 

335 

135-7 

4 8 

Lemops... .*{ ££ 

30 0 

4 

1 0 

0.7 

8.5 


• 205 

221 7 

792 

62.5 

0.7 

0 5 

5-9 

319 

145 

313-5 

II .2 

Oranges... { f- £ 


86 9 

0 8 

0, 2 

ii .6 

528 

240 

189 4 

6.76 

\ A. P. 

27.0 

6.3 4 

0 6 

O. I 

8.5 

374 

170 

267.4 

9-5 

Peaches. , 1' n 


89 4 

0 7 

4 > 1 

9 4 

418 

190 

239.2 

8.54 

l A. V, 

73'3 

0 5 

0 1 

r 7 

341 

>55 

293.2 

>°S 

Pears . (a:?: 

• 

• _ 

84 4 

o*6 

0 

o -5 

14.1 

649 

2 Q 5 

I 54 -I 

5-5 

IO # (^ 

76.OJ 

0 5 

0 4 

12.7 

572 

260 

> 74-8 

6.2 

fiuma. * 

f 

* 

78 4 

I O 

- X 

.• . . 

20 I 

869 

395 

II5.I 

4- II 

5 0 

7*-5 

O.Q 

c . . 

19.I 

814 

370^22.8 

44 

hKV-.«-..{E?: 

• * 

5-9 

79.6 

75.6»| 

??• 

- - » 

-*77 

.... 

I8.9 

17-4 

814 

737 

37o't22.8 

335135-7 

:r 










GROCERIES. 

» 

Fluids, Fresh.— {Continued.) 


N *“ 5 - », 

i 

j 

3 

c . c S c 

•?! is 1 

a, > a. 0. a. 

Percent 

carbohydrate. 

■ 

i si 

. 5 | a 
6- S* ¥ 

oS. ok 0! 

k| 

ll 

Raspberries, red:. 

IE. P. 1 

U-f- 


1 

85 81 1 0 j. . 

* 

12 6 

.. . V .. 

561 255178 a 

6 4 

Raspberries, black.... 

/ E. P. 

1 A. P. 

- 

84 a | t 7 | a 

12 6 

682! 310146 6 

5 2 

Strawberries.*. 

JE. P. 

1 A.P. 

5 0 

1)0 4 I b : 0 6 
85 0 0 0 1 0 1 ) 

7 4 

7 0 

306 18025a si Q.02 

385 j 175250-7193 

Watermelons. 

f E. P. 

\ -V P. 

59 4 

gr 4 ! 0 4 : 0 ) 
37 5 1 0 2 I 0 1 

(> 7 
j 7 

308 140324 Oll6 

13a <10757 <127 os 

• • 


PKKSERVtn Fruts. 

> 

» 


Apples, sauce 

A. P. 


61 I 0 2 08 

37 2 

I,6<j6 73062 3 

2.2 2 

Apricots 

A. P. 


81 4 ♦ 0 q ‘ 

17 3 

? 4 S ’ 340 133 7 

4 ? 

Blueberries .. 

A- K. 

• 

85 6 1 0 6 t i 0 6 

12 8 

(I 05 j 2751(15 ,lj 5.9 

Cherries * 

A P-. 

• 

J 7 2 ! 1 1 01 

21 1 

< 313 ; 415,100 5 

•3 0 

—- r~ 

Figs, sleeved 

VI’- 


5 f 5 1 2 CJ 3 * 

40 4 

l.> 27 i 78.5 57 0 

2.07 

Marmalade, 1 

Orange / 

A. V 

. 

14 5 *’o 6 0 1 

5 

•1 1 

3 , 48 ?! 1,58528 7 

1 02 

Peaches 

A. P. 

1 p 

^8 1 ! 0 7 1 0 n 

io 8 

484; 220 206 6 

7 4 

Pears 

A P. 


Si 1 0. 3 0 i 

18 0 

781 i .35? ' 28 0 

4 5 

Pineapple ■* 

• A. P. 


61 8 «j 4 » 07 

3 <> 4 

1.573 715)63 < 

Ujl 

Prunes, sauce 

A. P. 


'76 6 05 01 

22 3 

946! 430105 7 

111 

Strawberries, stewed t 

A. P. 

. 

74 8 07 : 

r 

24 0 

1,012 460! q8 8 

-. 1 i 

3 5 


.Groceries'. Broad. lvju / t 

Barley, Pearl .A.P. ’ 1 *s ■ 8 5 >*i 1 fa f 1 3 /> 3 »; iAsoit.A ! 'o 

Biscuit, graham crackers.A. P. f .<*4 10 o o 4^73 »/» ,iot 1.95523 2 i 0.83 

Biscuit mea!, cracker \ ^ p * 0 2 10 9 1 *6.0 7*2*9 3,982 1.810*25.1 0.9 

meal. ) 1 *\ § _ 

Biscuit,, saltines.A.P. | . . j 5*6 110 6 |t»7 (68.5 j4.41 ij 2,005aa'7* 0.81 

Biscuit, oyster.A.P. » .. ) 4 t >1 i'jio -5 j 70-5 j 4,323 ,1,06523 * j °-*3 
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9 ACID AND ALKALINE FOODS. 

Groceries.— {Continued.) 

_ ___*—- 


—-•- 

N^me. 

• 

Percent 

refuse. 

iu 
£ * 

5 9 

= .S 

y £• 
ft 0. 

-ft— 

rt 

47 

8 

ft 

£ 

g 

•0 

C XI 

HI 

£§ 

U 

*3 

08. 

* 

•a 

•it 

3 fc 

i-*«— 

•rf 

li 

< 1 ? 

'll 

Us 

II 

• 

Biscuit, soda crackers . A. P. 

. 

9 8 

9 1 ' 

731 

4,235 

1,925^3.6 

0.84 

Bread, white all analyses.A. P. 

35.3 

g \2 

13. 

53 1 

2,673 

i, 2 I 5 ) 7-4 

134 

Bread, Graham . A. P. '• 35 7 

8 9 * 

1 8 

52 I 

2,662 

1,210)7.6 

• 

1 -34 

Bread, brown.. .. A. P. 43 9 

5 4 

1 8 

47 1 

2,310 

1,0^43 .3 

154 

Butter. A. P. no 

1 0 

85.0 


7,931 

3,6o5'i2.6 

0 45 

Cake, all analyses, \ . „ ' „ 

except fruit / _ 1 ' , ' 9 0 

9 3 

9 0 

63.3 

3,685 

1 

1,67527.1 

0.97 

Cheese, fuli cream. A. P. 

' 

24 O 

34 ^ 

25-9 

33 7 

2 4 

4,290 

1 , 95023*3 

0 83 

. f F p 

Chestnuts, dried . . # | j>' 

5 9 

4 5 

10 7 

8 T 

9 2 

S - 

7 0 

5 3 

74 2 
59 4 

4,125 

3,135 

1,875)4.2 
1,425131 9 

0 87 

1 14 

( V P 

Chestnuts, fresh .. ) \ p 

, 

145 0 
ih 0 |^7 f» 

5 4 
. 4 5 

42.1 
3 J 4 

2,475 

2,079 

1,12540 4 
94548.1 

1 44 

1 7 

Coco*.\. P. 

4 9 

3 5 

21 6 

28 

37 7 

5,104 

2,320 19.6 10.7 

Coconut, prepared A. P» 

• 

— 

6 1 

• « 

57 4 


6,875 

3 ,i 2 ?)t 4-_5 ! 0 52 

Cornmeal, granulaT A. P 4 

12 s. 

• 

9 2 

1 9 

75.4 

3,642j 1,65527.5; 0 98 

Corn starch. A. P. . * 

* 

qo.o 

3,685) 1,675,27.110 97 

Cream, 25 percent l . ,, 

butter fat» 

• 

. 

r»*o 

6 o* 

• • 

250 

6.0 

1 1 

2,805,1,27535.7 

1 

*27 

Cream, 36 percent 1 * . ,, 

b\*t^er fat 


* 

|*4 f 

4.0 

36.0 

6.0 

. i ! 

3 , 74 *| 1,70426.7 

0.95 

Currants,Mried. ... A. P. 

17 2 

2 4 

i -7 

74-2 

3,289) 1 , 495 , 3°-4 i i-r 

Figs, dried^.. A. P. \ 18 8 

4 

0 3 < 

74-2 

3,*45 1 , 47530.8 ! 1.1 

Flour, wheal, all \ . p . ' , 

analyses .V». ’» 4 , 

10 6 

' x.x 

jfi -3 

3,663 

1,66527.3 

0.97 

Flour, buckwheat ,.\*P* »*'i,i 6 

6 4 

I.J 

77-9 

3.564 

1,620 28. I 

I 

1.0 

Gelatine. ' P. , i.j 6 

gt ?4 

o'* 


3 . 75 * 

1,705)26.7 

0 95 

Honey. !.T. t ....... A.d», » . , M 2 


ft 

L* . 

8l.2 

3,344 

1,520)39.9 

1.07 

crpnj.‘ .. .. A. P. j . 64 g 


14 0 

16.0 

2,182 

992145 -8 

1.64 

Lai-d, unrefined, average. A. P.! . .. *4.8 
. ... ..'___t. 


94.0 I.... 

8,822 

| 

4,oio ( ix .3 

0.41 
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(jBOCEUlts.— (CoHlimied.) 



Lard, refined..:. 


Lobster, canned. 


Macaroni. 


Milk, whole*. 

Mincemeat, commercial 
Mincemeat, home-made 
Mfilassos, cane 
Oatmeal 
Olives, green... 

Pickles, mired 
Rice. 

-e- 

Rolls, jli analyses. 

Sardines, canned. 


j ft: *1 

- It i|; p 

i h svj* 


9,284 4,220 10 8 0 38 



A. P- | .. 187 o | 3 3 j 4,0 ) 5-0 j 7 «Sl 3 >S 'W 0 4 99 

, A. P.| .. I27 7 | 6.7 I 1 4 |6o a | 2,871 1,305! 34 8' !•** 

..A. P. I 1 54 4 I 4 8 i 6 7 lj* 1 i 2,i34> 070 1 4<> 0 » *7 


A. IV 25 1 | 2 4 1 ■ do*3 ! 2,838 1,2 00350 2 1 26 

A. p. | | 7 3 lift 1 I 7 2 I67 4 I 4,002 1,860! 24 4 o 87 

K, p, j 58 o j 1 1 27 6»Pi 6 !3,(5i* >,400 32.4 1 id 
; \ p] 27 o I42 3*1 0 8 20 2 ! 8 s 12*155 >.015 84 3 1 5* 

A*P. 1 , 03 8 I 1 i 1 o 4 I 4 o I 242 11041.) ji4 

A. 1',. f 4 I2 3 I 8 o o 3 ,70 o j 3,586 1,6301 27 (7 O 00 

•V- ^9 2 1 8 9 - T j V I567 |.3*<>o i,395 3 Z (l 1 

K..P. 52 J..JJ o ,19 7 ,f •* 2,77*1 i.>do d<> 1 i-J 

A. P. | 5 <o I53 6 ^3 7 '12 1 | .. , 2.090 950 47 x 1^7* 


Shredded wheat, 

^11 analyses 


• j 0 

«l 9 fi 12,1 I I 8 

75 * 13 » 74 ° 

1,700. 26 ; o,95 

Soup, Consomme 

A. P. 

• 

. 96 0 8 *2 5 j ■ •. 

0 4 1 # I2>!* 

55826 429 51 

Soup, Mock Turtle. 

A. P. 

89 8 A 2 1 0 9 

j 2 8 1 407 

185245 ,1*8 8 

Soup, Tomato. 

a. p.: 

. 00 0 ! 1 8 1 1 I 

1 5 6 I 407; 

1852*45.7,8 8 

Starch, Corn 

A. P, 

] 8 0 1 0 2 ) 0 2 

(go 0 1 3,^26' 

1.638^2; 6 0 07 


Sugar, granulated 
Syrup, Maple 
Vermicelli.. 


^ p * «. * • » iop 0 4,O0 2 24 4 o B7 

'XT'. | • . * .2 71 4 i 2,92?I 1,330 .34 2 I 22 

A. P. /.. . y.o (Vo 9 ' s’o ' 7 J.o* 3 , 5»5 ''625 28 o 1 0 
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-AC1D ANL> ALKAL1N& WJUL^. 


TABLES showing relative neutrality, aLkaMnity 

AND* ACIDITY OF DIGESTED COMMON FOOD PRODJJCJS. 

FRUITS AND VEGETABLES. 


Minimum 
Alkalinity # 

Apples 

Cranberries 

Mushrooms 

Onions 

Fresh peas 

Pears 

Pumpkins 

Radishes 

Watermelon 


Medium 

Alkalinity. 

Apricots 

Bananas 

Fresh string bear* 
Cabbage # 

Cdfcliflower 
Celery 
Grape juiA? 

Lemons and lemon juice 

Lettuce 

Canteloupcs 

Oranges and orange juice 
Peaches 
Plums 
Potatoes 
Sweet potatoes 
Tomatoes 
,'Jurnips 


Maximum 

Alkalinity. 

Dried .beans 
Beets 

Carrots # 

Cucumbers 

Dates 

Olives 

Pineapples 

Prunes 

Raisins 


MEATS, ANIMAL OILS AND FATS AND OTHER PRODUCTS, INCLUDING 
FISH, FOWL AND GAME. • 


All lean nfbats of every de¬ 
scription, including fisft, 
fowl and game # 

Cheese * 

Eggs, both white and yolks 


Alkaline • 

Mijks hi all kinds * • ** 

Creaiji . 

Butter milk 

ftyur milk ;f»d artificially 
soured milk including 
kumfss 

Artificially soured milkt«n- 
taining*alcohol * 

Junket , # 

Milk soured with Bulgarian 
Barillas | 


Neural 

All animal fets and oils 
Butter 


VEGETABLE SUBSTANCES WHICH PRODUCE ACIDITY. 


All cereal products and their preparations. 


, • 

NUTS.‘ ' 


Acid. • 

AlkXlike 
* Almonus 

Neutral. 

Peanuts and peanut butter 

Brazil nuts 

Walnuts * 

Ch^tnuts 

Butter nuts 

• _ 

Coconut* 

Hickory nuts 
Pecans 

Pine nuts 
Pistachio *nuts 


•"* Probably all nuts are slightly, acid ift thetf end reaction. The acidity, however, 
la extremely small. Nuts have been entered«as neutral where no definite statements 
arefmade that (hey are acid. The neutrally*! nuts is (pund in the lact that they con¬ 
tain considerable mineral substances and very large quantities of fat. The slight acid¬ 
ity comes from the tujphur in the ({rotein., * 



F^ART XIII. 

VITAMINS. 


Cause of Scurvy.—It has long been knov.1i that certain kinds of foods, 
such as those carried in former times «on board ship where long voyages 
were contemplated, produce a kind of disease which in general has been 
called ‘‘scurvy.” For instance, a diet of bread made from white flour, 
preserved meats, and the absence of fruits and fresh vegetables, is certain 
ip the course of two or three months to induce a,disease of this kind. If 
a supply of fresh vegetables or fruits can be secured the efjpcts of the 
disease are counteracted and the patients recover. If access to such 
foods cannot be had, however, the disease pfjen pregfesses to a fatal 
issue. The foods which produce tcurvy are called gtorbutic foods, and 
those which tend to jelieve this disease arc caller! anti-scorbutic foods. 
Although hundreds of years have elapsed since we have historic references 
to this disease the real'miiuro of it was gun discovered until pnly'a few 
year* ago and the nature of the anti-scorbutic tdentents, though fairly 
well understood generally, has not been detiniy:ly.ascerlained even at the 
present time. • 

Other Related Disease^- d'he developrpent of medical science in the 
fast few .years has established a number of diseases related more or less 
intimately to scurvy in that they truly dietetic disea^s. * It is meant 
by that that they are due to some radical fault in sflimentation. These 
diseases are known as beri-beri, pellagra, anti certain forms of neuritis. 

Beri-beri.—The introduction of polished rice into the countries where 
rice was the principal food for the inhabitants was followed by the develop¬ 
ment of a disease whicli wa^’particularly prevalent fn Japan and other 
rice-eating countries and which was tailed, by Jhe Japanese “beri-beri.” 
The nature of this diseash was*for a lyfig time unkndwn. Its ravages 
became threatening to tha people oiJapan and rftl^pr rice-eating countries 
and the mortality was extrymely high. It gigs dj*»vered (this by acci¬ 
dent) tlpit when rice bran Was administered ty a pajieni fif'd!* beri-beft 
recovery took place. This fed the Japanese physicians aid’dietitiaaa to 
investigate more thoroughly tfie conditions surrounding the development 
of the disease and. also Jo administer to patients suffering, from beri-beri 
a broth made of rice bran. IJ was found that this brbth was a* specific 
and not only stopped the ravages'of defease but alib* supplied the coadi- 
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tions*for the recovery of the sick. It was only an easy step, frcad these 
observations to discover that the polishing of the rice 'was the cajisg®of 
this trouble. J , 

Natijfal (Unpolished) Rice.— Natural .rice is the principal food of 
hundreds of millions of the inhabitants of the earth, especially those 
living in wfhat we call the Orient, in Japan, China and adjacent countries. 
Evidently the bran of rice contains sqpie vital or life-giving principle 
which the body of the rice (foes not contain. Ofte of the early workers in^ 
this problem assumed that*the vital principle was a nitrogenous body 
represented by the chemical term«“amin.” He therefore gave to it the 
name of “ life amin,” that is, * vitamin.” Subsequent investigations seem 
to show that this principle of naming the product is erroneous, that it is 
more likely a phosphatic than a nitrogenous element, or it may be a com¬ 
bination of both. Nevertheless the term “ vitamin ” has come into general 
use, and well probably be retained even if the result of the investigation 
should finally establish the fact that it is a misnomer. 

Vitamins.— Wg mean Uy.the term “vitamin” the sum of those elements 
in foods very miniftc in quantity and yet necessary to nutrition. A re¬ 
markable discovery has been macje that if a synthetic food be given to an 
animal, containing all the elements necessary to nourish the animal and 
in the proper proportions, namely, minerals, proteins, fats and jearbohy- 
drates, the animal .will* cests3 tjp grow and will gradually sicken and die. 
If, now, to this perfect* chemical diet, a vitamin bq added, in proper pro¬ 
portions, the animal will thrive and live. It has thus been discovered 
that food, in order to be effective, must contain sufficient vitamins to 
supply the conditions of digestion cmd assimilation. 

There are twio distinct forfns of vitamins, viz., those soluble in water 
and those soluble in fats and oils.. ~ 

Wfitt Foods Contain Vitamins?—Investigations which have been made 
indicate tfiat a vitamin is a vegetable product. It occurs in animal foods, 
especially jn the animal secretion, milk, and protytbly in Other portions of 
animal foofis and *s derived from the fooS? which the animals eat. In 
the milk it seems to adhere particularly to the butter fat, the protein and 
sugar of the milt apparently net containing tiny notable portion of the 
vitamin element. % In cereals, in so far as investigations have extended, the 
yitan\in is^fqpnd,psft:lis:ulgrly ,in the bran, that is, the outside covering, 
and in the germ, '.That.is particularly trufe of rice, and it is probably 
trqf-ofe.il the fcther cereals. Vitamins also are abundant in green plants, 
c esf»eciatl> v in cabbage, lettuce, asparagus^ and other vegetable substances, 
including particularly potatoes. »Tfip (distribution of the vitamins in 
plants 8ther Jhan cereals has not, been definitely determined, but it is safe 
to assume that in tSeleaves as well as iq the seed#and tubers the vitamins 
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are m<fct abundant. In the potato it is apparently true that Ihfc vitamin* 
ar€,coni^*hed largely in the shins, but undoubtedly permeate the^mass of 
the potato., Iiwneats vit^nins are not very abundant, and doubtless 
whatever amount may be present is due to absorption from Ihe *jtamins 
of the foods which have been eaten. The vitamins are practically absent 
in polished rice, white flftur and refined commercial com meal^ leading to 
the confirmation of the theory ^hat they exist almost exclusively in the 
„outer coverings of the grains and in the germ*. Vitamins are particularly 
abundant in yeast, from which it may be separated bv means of a hydrated 
silicate (Woyd’s reagent). • 

Things Hurtful to Vitamins.- In so far a$ investigations have been re¬ 
ported the two most hurtful things in regard to the vitamins are high 
temperatures and free alkalies. While high temperatures are harmful to 
vitamins, if there be an abundance of water present the vitamins are not 
dangerously impaired by the ordinary processes of cooking. .In baking, 
the external crusts will probably have their vitamins pretty thoroughly 
destroyed, but the interior of the baked body will stiHJ>e active in this 
respect. If baking could be rondirtcd at a lower temperature and for a 
longer time tHe vitandns wguld doubtless bo more fully protected. For 
this reason it appears tijat cooking in a fireless cooker would be less 
injurious to the vitammVthan’cooking iraan oven or over a fire. 

Effect of Canning*-* The effect of cannjnj vegetables and fruits upon 
their vitamin content,has not been worked out. • Presumably, however, 
the same principles would Wild good as have just been enunciated. The 
heating of the vegetables w fruits in order do sterilize them will probably 
Hi jure to a certain extent their vitamin content, but as there is an abun¬ 
dance of water present in this protons there Is no reason tisbefieve that the 
vitamin content is seriously impaired. No definite statement can be made 
respecting this, however, as it has not been determined experimentally 
yet just what the damage is, if any. # 

Mixing with Alkalies^— The mixing of foods with alkaline bodies is very 
destructive of their vitamin content. Fortunately tins is rafelv done in 
the way of cooking. Sometimes alkalies art added to green vegetables 
in the process of cooking \o fix*and acajntuate their green color. This 
process, while improving # the appearance, is not warranted in view of the 
fact of the injurious effect of a'lkSlies upoij tto*. vitamin a»njent. Uftter, 
by far, to cook green vegefhbles antHhavc them fadt samewl&t in the 
process and still remain acid tjj*n to render them alkaline and hAve^the 
green color more perfectly maintained. • As a result of investigations # 
which have already been made, lift; practice of eating our fruits and Vege¬ 
tables in the raw state seems.to have teceived a.consitier^Jtle dSgree of 
support. There is som*e danger jn eating fruits and vegetables raw, of 
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Sours*, difc to contamination in growing and handling. There, is bit little 
doulit of the fact, however, that when eaten raw they are mor^ote^fin 
so far a% their vitamin content is concerned tjian when cookgd. Thus, if 
fruits aad vlgetables be thoroughly cleaned, they may De eaten raw with 
benefit. Particularly is tins true if it should turn out oil further investiga¬ 
tions that fhe vitamin content of fruits and potatoes is largely centered in 
their skins, as is the case with rice <yid other cereals. The habit of 
throwing away the skins of fruits and vegetables is not only wasteful* 
but may be really detrimental to health in case these conclusions should be 
warranted by the final results of the investigations. These conclusions, 
however, do not indicate that cooking is always detrimental. There are 
many vegetables which are practically inedible raw, among these one of 
the most valuable of all, the potato. In view of what has been said above 
in regard to the limited effect of heat in cooking where abundant.mote- 
ture is supplied, it is safe to conclude that in the proper cooking of vege¬ 
tables, although their vitamin content may be somewhat diminished, it 
is not dangerous|y»decrea#^l. Thus those vegetables and fruits which are 
improved by cookiflg are not to be excluded from our diet by reason of 
any slight decrease of vitamin potency. t , 

Practical Applications of the Vitamin Theory^.—It is evident .that use¬ 
ful lessons,respecting the value of foods have beed taught by the,progress 
which has been made in’thd stu^ly of vitamins. The whole line of dietary 
diseases, beginning with spurvy and .ending with .pellagra, is doubtless 
largely due to deficiency in the vitamins in oilr foods. Well-to-do people 
even, who have abundant chqjce’of their foods, fail to select those which 
have the proper vitamin and miitsral content. Fortunately these twB 
conditions usually go together? Anv*i*iechanical process which diminishes 
the vitamin contend of our food also diminishes its mine® content, be- 
cause*the vitamins seem to prefer those portions of our foods which con¬ 
tain the hugest quantity of mineral, as, for instance, the bran of cereals 
and the skjjis of fruits and vegetables. Thus the^deminefalizing of foods 
is also the dfevitamihizing of foods. Hence ^e learn to associate the ideas 
of the vitamTh and mineral Content,* aprl very properly so. 

Waste of Vitanfins.—The»mosfcstrikin| illustration of the waste of vita¬ 
min and mineral utilityjs found in the common method of milling our cereals 
and iip the peeling of W {iaitjj and vegetables. Both cereals and pota¬ 
toes are lhalter* of'great national and personal interest. In round num- 
bersjif may be sjdd that percent of theVveight of wheat and other milled 
.certals appears in the food product, namefy, the flour or meal made there- 
fromj and 30 percent of the wheat aqptother milled cereals are rejected 
for human food.' Thi^ 30 percent contain* practically the minerals and 
vitamins of cereals.* Hence the parts qf the cerehls which are now gen- 



CONSERVATION OF HEALTH. 63/ 

erally Wnsurged are scorbifl.ic in character, that is, they tend tn pr^duc# 
thase diseases of. which scurvy,is a type. * • 

Experiments With Fowls.g-Carefully conducted experiments sijSw that 
white flour and ?bmmercial corp meal will not support growfth i« young 
animals, such as fowls. On the other hand, ’feeding the young fowls 
exclusively on these refiled products develops, Within about *20 days, a 
species of neuritis whiph in about 35 days ends fatally. This happens 
whether*they are fed polkhed rice, white floifr, or commercial corn meal. 
Thus it appears that not only < 1 o wc throw aWay 30 percent of our cereal 
foods, but, unfortunately nearly all of tficir vital principles. The residue 
which we eat would speedily make an end 4 f us were it not for the fact 
that we are able, by accident, to get other foods containing vitamins and 
minerals, sufficient perhaps to nourish us in a poor and incomplete way. 

Economic Importance of Knowledge.—The economic importance of 
knowledge of these conditions can only be estimated, but possibly in a 
reasonably accurate manner. The illustration may be couched in a con¬ 
crete form. Apparently the people of the I^iyled Slates consume for 
domestic purposes, mostly for food,!)ut partly for seed, six hundred mil¬ 
lion bushels of wheat .a year. It is evident from the above statement 
that as far as food at least is concerned four hundred million bushels of 
wheat, if.caten in the wlmfc.statc, that is, (he whole ground grairp air made 
into flour, would givte.the samj bulk of nourishment 31s the six hundred 
million bushels now used. In addition, however, jt would give a food of 
much higher nutritional value, because the mineral and vitamin content 
would be preserved. It is. two that tile protein content of the whole 
wheat flour is not quite as’d’igbstible a,%thc protein of the fine white flour. 
On the whole, however, the total amount*of assimilablp pfotcin is far 
greater in the Whflle wheat product. It is not extravagant, therefore, to 
say that nearly one-third of the expense of living, in so far as the ebst of 
cereals is concerned, would be saved if cereals were eaten in their whole, 
natural condition with proper grinding and cooking. It is not meant by 
this that they should not be/iade into bread, but simply that the whole 
cereals should be made into bread. * 

Conservation of Health.*-A fsfr greatef benplit than the conservation of 
one-third of our cereals would lie effected; howevfei* namely, the health of 
our people would be immenssJy^enefited. .Itfur seteafi were eaten whole 
the naturally laxative (not «athartic).effects W.hich tfcVj'.produce would 
tend to eliminate that most pernicious condition fthich so tommcv*l>pre- 
vails throughout this country, tlfe condition of constipation, ft* is^ 
acknowledged now by jnost authorities that constipation tends to the 
development of poisonous substances in the colon, especially by producing 
what is known as auto-intoxicatibn, a tommon cahfc of premature old 
age and death. 
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Acid and alkaline foods, 613 
signification of terms, 013 
foods become alkaline, 61O 
in fruits, 369 
Acidity of nuts, 628 
Acorn, 413 
oil, 396 

Adulteiation, frequency, 57 
simple tests, 593 

Adulterations, gross physical, 59 * 
obsolete, 595 
Aerating agents, 251 
Alcohol in confectionery, 485 
in mother’s diet, 508 
industrial, 297,*481 # 

Alewife, 121 

Alkalies, mixing foods with, (»$i 
Alkaline f^ods, 613 •*, 

residue in digestion, 614 
Alkalinity of fruits, 628 * • 
of nuts, O28 
Allspice, 322 
Almond oil, 396 

Almonds, 414 ## 

A|um residues, character, 253 
Amido bodies, 89 
Amids, nutritive valuj, s<*7 
Anchovy, 122 

Animals, preparation as food, 1 2 
Anise, 323 
Anona, 343 
preserves, 344 

Appendix, food sUfhdards, 501 
food and drugs act, 533* 
Applebutter, 385 
Apples, 330 
acidity, 330 
adulterations, 330 
composition, 331, 332 
dietetic value, 332 
dried, 335 
evapor^ed, 335 
length of harvest, 333 
pectose content, 333 
picking and care, 3^3 
preparation for drying, 334 
storage, 354 * 

tannin content, 334 


Apples, varieties, 330 
Arrowrott, 317 
Bermuda, 318 
• Madagascar, 319 
Sout| African, 320 
Artichoke, 274 
composition, 275 
Jerusalem, 274 
Artificial colors, 504 
Ash, 9 • 

of tropical fruits, 308 
Asparagus, 275 
Atropin, 448 
Avocado, 

BScillus Bulgaricus, 554 555 
advertising claims, 55O 
Bacon, canned, 48 
composition of canned, 48, 
Baitiyial characteristics of milk, 538 
Baking powders, 251, 
aluia,* 25 2 

cream of tartar, 252 
* phosphate, 252 
residues, 253 
’’Bananas. 345 
com|M>sition, 347 
Barley, 217 ^ * 

acreage anil yield, 217 
composition, 217 
protein, 218 
starch, 218 
Bay leaf, 323 
Bean, 275 
butter, 276 
’ gr£c/v2 7 <v 
* kidney, 276 
ttqia, $76 
, string, 27 0 * 

Beans, adpltcrityion jof canned, 308 
caryut^j 07 U ?2 0 
5 composition of canned, > 

Bet hi * J * 

Beechnuts, 415 { t 

' Beef, adulteration of |>ottcd, jc , 
commercial cuts, 17 
* composition of canning, 43 
potted, 53 

63s ’ 
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«Becf*extru:t„79 
iftmes, 80 

Nitrogenous bodies, 79 
nutritive properties, 80 
lat crystals, 67 
juice,f1 • 

composition, 81 • 

preservatives, f}x 
trade-names, 8a 
potted, 5 a 
tea, 84 

composition, 85 
Beefsteak, ai 
Bees, swarming, 488 
Beet sugar, 456 
historical, 457 
manufacture, 461-464 
Beets, 277 

Benzoic acid, simple test, 557 
Beri-beri, 553, 629 

Berkshire pig, analytical (la^a, 29, 30 
percentages of parts, 31, 32 
Beverages its diabetes, 575 
Bill of fare, 615 
Biscuits, composition, 258 
Black bass, 122 « * 

strap, 481 • 

Blackberries, 342 
Bleached flour, detection, 607 
gasoline test, 607 
Blood preparations, 83 
Bluefisn, 1*2 
Bondon cheese, 208 
Bonnyrlabbcr, 181 * 

Borax, simple test, J07 
Boric acid, simple test, 597 
Bottle feeding, dangers, 501 
Brandied fruit, 385 
Brazil-nut, 415 
Bread, 249 • 

comparative nutritive p'roficrties, 236 
composition, 254, 25? " , 

quantity of ash, 256 
of Sugar, 256 
typical, 
variatics, 249 
Breakfast fopds, 267 
classification, 2(18* 
compositiqp, 208 
value, 271 

Brie, manufacture, A>7 
Brook trout, 149 
Brown grease, 7 < 

Brussels sprouts, 27! 

Bucktrtieaj, • 
acreage, 219, • 

ad^tautions, {hr 
urices, 'a * 

, composition, 2x9 
milling, 219 • 

starch, 221 
Butcher’s lard, go 
Butter, r82-x87 


Butter, adulterated, 186'• 
affected by food, 186 * 
coloring, 185 ' • 

meltigg point, 1S6 
pure |nd renovatak 6 oi 
ranovated, 186 
salting, 183 
standard, 186 
treatments, 182 
Buttermilk, 181 
Batternut, 418 


Cabbage, 278 
Cacao butter, 410 
composition, 181 
Cainito, 366 
Cakes, 265 
adulteration, 266 
composition, 266 
Calories, 9 

Calorific value, computation, 

Camembert, manufacture, 206 
Candy, food value, 483 
Cane sirup, 475 
a composition, 476 

geographical distrilgition, 475 
sugan manufacture, 465, 466 
Canna edulis, 318 , 

Canned coTia adulteration, 228 
• sourfhg and swelling, 312 * 
gqpds, examination, 607 
Canning, effect of, 631 
•, industries, importance, 386-388 
, liquid, composition, 47 
principles, 306 
wit jotrt*parboiling, 47 
Cans, character, 311 
Cantaloupe, 284 
•Capers, 323 * „ 

Capons, 103 

■ Caramel, simple test, 599 
Caraway, 323 

Carbohydrates, digestion bv infants, 

518 0 

Carcasses, preparation of, 14 
Carp,^3 
Carrot, 279 * 

•Casein, preparations, 215 
Cafeinogeti, 530 
Cashew, 3^8 
‘Casjja, 323, 

“•***3 
th.123 • 

npik, 513 
flower, 279 
«45 
7 , 280 
3 J 3 . 

445 

I, addition to infants’ foods, 517 
Is, deteAion in coffee, 604 



Certified miUft 547 
inaAAiuac** 547 
Ce^on oil ,411 % 

ChecWar cheese, manufacture, 204 * 
Cheese, 190-216 • 

adulteration and%isbranding,n92 
American, 197 • 

artificial coloring, 192 
bacterial activity, 211 
Cheddar, 203’ 

chemical changes during,ripening, 

214 • , 

Cheshire, 203 , 

comparative composition, 199 
cottage, 195 
cream, 20I 
curing, 2^0 

digestibility, 214 4 

effect of cold storage, 215 
filled, 194 

French varieties, 206 
oat^ milk, 192 
istorical, 190 
kinds, 191 

manufacture, 196, 197 
of foreign types, 201 

preservatives, 194 
principal Fnglish kinds, 203 
quality of American, 20% 
raw materials, 194 
sage, 203* 
salting, J99 

Stilton, 203 * 

Chemical composition, inerts of \.ducj 52s 
leavening agents, 254 
preservatives in milk, 53* 
preservation, 37 

terms, explanation, 8 • 

# versus condimental preservative:* 594 
Cherries, 336 
canned, 370 
maraschino, 37*^’ 
varieties, 337 
Chestnut, 416 
composition, 417 
Chicken, 95 
adulteration, 10$ 
of potted, 102 

composition of white meat, 101 • 
preserved, 102 

Chickens, artificial feeding, 09 » 
drawn and undrawn, 100 
fresh killed, 09 
preparation for food, 96 
preparing for market, 99 
Chicks, influence of temperature,*) 
market, 98 * 

Chicory, 280 
color test, 603 
detection, 603 
roasted, 280 
Chinese nut, 4*7 
Cinnamon, 323 


Citrus fruits, 34^ 

Clams, 153 
canned, 156 
chowder, 79 
soup, 79 
Cloves, 323 
Coconut bitter, 411 
oil, 411 

Cod, common,. 124 * 

composition, 125 
| liver oil, adulteration, 1ft 
suited rfind dried, 125 
Codfish, 124 
balls, 120 

Coffee, adulteration, 602 
(•old storage, effect on meats, 35 
ofliilk, 532 
Coloring, artificial, 3H0 
matter. 55 
indirect, 55 
Colors, artificial, 594 
j Colza oil, 40 f 
1 Comb honey, 48c) 

j Commercial formulas for infants' foods, 

S *’5 

Condensed piilk, 53*5 
composition, y4 # 
difficulties of manufacture, 53s 
solids, 5 35 

! Cftndimental substance, curing, 35, 36 
! ( ondiments, 322 
Confectionery, 482 
alcohol forlydden, 486 
manufacture, 48* 
materials, 4^2 • 

mincrsrt\olors, 483 
- wholesomeness. 484 
I Confections, adulteration, 483 
j Conge? eel, 127 
| Vonsunter, rights of, 14 
f Cookiag. 3 
j Copper, in peas, ^3 
; simple test, 598 
j* tests, 314, 598 
j Copra oil, 411 
J Coriander, 324 
j Corn bread, 232 
| c anned, 227 
meal, 230 

* lidulterjktioy, 232 
pudding, 2$7 , 

Ct*4<»nsA'd oil. 397 
Pec hi list* 60 
detection, %oo $ * 

VtTaKjtioA with petrcjjcum, 4 <¥. 
Halpfccn test 1 ", • • 

1 magnitude ofindu^ry, 397 
manufacture, 397, J98 
j-efining, 399, 400 * 

icil on Pharmacy and Che...«.».;, 
s milk, 513 * * 
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Crsnpung machine, m 
Cranberry,'381 
Crawfish, 156 * 

Cream, 475 
standards, 176 
Creatin, 00 t 
Cress, afli 
Cucumber, 281 
Cumin seed,,324 
Curd, cutting, 198 
forming, 197 
gathering, 199 
heating, 198 
milling, 199 
separating, 199 
Cured meats, canned, 
Cuts of beef, 15 
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Eggs, btfiken, 115 
candling, 605 
coltj storage, 114 t 
composition, 113 
detection of stale, 604 
d jjed ,115 f n 

parasites, 116 
poisonous principles, 116 
preservation, 113 
salt solution test, 605 ' 

Eigmenthaler aheese, manufacture, 207 
Entire when! flour, 244 o 

Enzjune action, effect of low temperature 
23 

Ether extract, 9 

1 Evaporated milk, 534 9 

j Extracts, miscellaneous, 362 , 
classification, 562-563 


Death rate, influence of milk, 548 
Deviled meats, potted, 52 * 
Dewberry, 342 
Diabetes, cause, 569 
nature. 567 

test diet, 572-57* • . , 

Diabetic flours, compoMtion, 57c 
foods, foreign, 576 
composition, 576 
Diet at weaning, 502 
duritjg second year 503 
in diabctgs, 567 
in nephritis, 577 
in obesity, 577,578 « 
universal, 618 « , t 

Dietaries for generous appetites A88 
Dill, 324 
Dogs’ milk. 513 
Dried meats, 85 
Drying milk, 536 
Duck ,104 , 

composition, 108 
varieties, 105 
Aylesbury, 105 
Cayuga*105 
crated white, to5 
East Indian, 105 
gray, to* 

Pekin, 105 
Rover, 105* 
white call, 105 
white Muscovy, 

Dust, protection,of fowl, 550 


Edam rluese, fro* 
Edible on, uses, J95 
[Arts, lathes, 15 
‘Eels, J 26 , 

Egg plant, 382 
substitutes, 115 * 
Eggs, 11a • 
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Eat babies, 498 
identification of meats, 25 
in milk, variability, 500 
products, inedible, 70 
test for adulteration, 51 
variation in mothers’ milk, 507 
Eats, diet in obesity, 577 
Feeding, frequency, 499 * 
infants, quantity, 499 
Fennel, 324 ’ 

Ferments*spontaneous, 250 
Fiber,9 
Figs,*349 

. caprification^ 35 o 
; * compqsition, 349 

* Smyrna, 349 
Filberts, 4438 

Fish, n-erage composition, 151 
canning, 152 

I classification, 117, 118 
by composition, 121 
cold storage, 151 
drying and salting, 153 
edible portion, ri9 
eggs, composition, 146 
food value, 153 
marketing,^51 
oils, 865 

, principal constituents, 119 
peoductr, adulteration 152 
Flavoring extracts, 326 

• adulteration, 605 
Flavor, artificial, 380 
Flesh, edible, tj 

'flies, (dhtamination, 550 
FlqundA, summer, 137 
flour* 242 
adulterations, 247 
248 

• bleaching, $47607 
commercial value, 24a 
•composition 245 

O 



Flour, special%ames, 243 
.standaktis, 
s^>stitut|£, 248 
v&rietfesq 242 
Fluorids in fish icc 
Foods, acid anu alkHine, 613, 02! 
become alkaline, 616 
basis of classification, 618 
care in the home, 54Q 
cause of disease, 553 
classification, 2, 7, 613 
composition, 6 
* conaimental, 8 

containing vitamins, 630 
contamination by domesticated ani- 
mals,* 5 s° 

by flies^and mosquitoes, 550 
fuel value, 618 
mixing with alkalies, (>31 
ordinary natural, 552 
protection from dust, 550 
react ten after digestion, 613 
social funt t ions, 5 
toleration, 551 
typical kinds, 613 
Fowls, experiments, (>33 
slaughtering, 111 

Fresh meat, adulteration of tanned, 57 
delivery to consumer., 21 
preservation, 23 8 

Fruit, brandied, 385 
butter, 3$5 

detiijjtion, 326 # 

juices, preservatives, 5 $f 
selection, 375 • 

sirups. 373 

adulterations, 374 
composition, 373 

• imitation, 374 
Fruits, acid content, 3O9 

adulteration of canned, 37 
alkalinity of, (vJ* ** 
canned.370, 625 
characteristics, 327 
composition of ash, 376 

• crystallized, 483 

fresh, 624 % 

nutritive uses, 328 
sugar contents, 369 

Fuel value of foods, 618 
Fungi, food value, 454 

G 

Garlic, 282 4 

Geese, feeding, 106 
Gelatine, qo 

addition to meat extracts, 563 %•) 

adulteration, 01 

detection in ice cream, 610-611 
preparation, 90 * 

raw materials, 90, 91 
Gelatinoids, nutritive value#564 


Gervais cheese, 20$ 

Ginger, 324 
Glucose, 479 
detection, 600 
harmful constituents, 485 
used in honey, 493 
Gluten, 241 # 
bread, 569 

preparation, 571 • 
flour, 244, 569 
composition, 570 
standard. 569 
separation, 245 
testing 246, 247 

Goats' tiilk content of fat, 510-511 
• value, 510 
Goggle lye, 135 
Goose, 105 
composition. 108 
varieties, 106 
Gooseberry, 342 
j (lorgonzola c freese, 2 »1 
Gourds, 282 
Graham flour, 243 
Grape fruit, 351 

rojnp^Mpon, 35 a 
Grapes, 337 * 

coni|H»Mtion. 338 
Graylings. 128 

turtle, 157 
soup. 79 

Groceries, fuel value, 625 
Gruel by yifayts 505, 506 
Gruysre cheese, 210 
Guava, 352 , • 

comporifion, 352 
preserves, 352 

( , I! 

■ Hake, 4 28 
Halibut, 128 » 

Il.tlphen test, 65 

Ham and bacon, adulteration of finned, 

5 ° • 

canned.48 # 

composition of canned, 48 
Hazelnut, 419 f / 

oil, 401 * 

Health, eonyirv^lion, 633 ** 

Herring, 129 » 

HhiUO. *$2 
, HickoBy*nut^ 4?9 

Hippuric pc id, \void»me* 577 
Hogi*hr*jo * 1 ... . 

Moes mil^5i3 , 

Home pasteurization, 5*2 • 

Straus method, 541* 
j Ilonqy, adulteration, 493 • 

a ash, 492 

3 cane sugar adulterant* 494 
comb, 48c) * 

lextrose ancf lav^ilosc, <*>2 
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H^ty, distribution o^industry, 489 
extracted, ^90 
glucose, 493 • 

historical, 486 • 

hives, ^88 

invert *ugaj content, 494, 601 
poliU^lition, 491 
preparation, 487 @ 

properties 491 • 

strained, 491 
sucrose content, 492 
water content, 491 
lorse mackerel, 130 
meat, canned, 57 
composition, 58 
detection, 58 
Horse-radish, 283 
Huckleberry, 342 
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Ice chest, care, 550 •, 

Illinois Stat(j Board of Health, diet in tu¬ 
berculosis, 586-587 
Immature infants, feeding, 498 
Incubator, 96, 97 « 

Indian corn, 222 * #l , * 0 

acreage and yield, 222 
adulteration of canned, 310 
canned, 308 * * 

comparative digestibility, 257 
composition of canned, 309 
extent of canning industry, 309* 
starch, 229 * ft 

varieties, 223 # , 

Infant feeding, after second yeai*, 504 
commercial literature, 520 
nutrition, fundamental principle^, 521 
Infants' and invalids’ foods, 497 
foods, 497 

analyses,*526^ 590, 591 ♦ 

calories, 500 * 

classes, 551 • 

cdlpmercial formulas, 525 

compojytion, 499, 500 

multiplicity, 513 

solid, 408 

standard 514 f 

substitute!*,, 518 

Inspection, i** ^ •, • 

Intestines of hogs, disposition, 60 
Introduction, 1 * 

Invalids’ foods, 497, 498, £41/ 
analyses, 590-59^ , 

Inver^ugar, ^te^tym/oof 
• *> 

jr H * ; J * 

Jaiis, 374,^76 
'■ adulteration, 378, 370 
composition, 377, 378 
compound, 383 ' 

Jellies, 375, 3791 


Jellies, adulteration, 380. 
coloring, 380 
composition, 380, 381 
coiftpound, 383 
manufacture, 381 
preseAatives, 382#* * 

Jerdkalem artichoke, 274 

> K v 

Kjle, 283 . 

Kedzie, farjpometer, 246 
Kephir, 179 
Ketchup, colors, 317 
refuse material, 317 
tomato, 316 

Kettle-rendered lard, 68 
Kidney bean, 276 
Kitchen sanitation, 551 
Koumiss, 17Q 
Kumquat, 353 

L 

Lake herring, 130 
Lamb chops, 22 
commercial cuts, 19 
\-ard, 63 

adulteration^ • 
chemfcal properties, 75 
color retortion, 73 • 

commercial classification, 68, 
composition, 6a 
crystals, 67 * 

. detection of adulterations, 65 

* leaf, ^4 * 

' melting point, 73 
nar*cs^of kinds, 64 

oil, #4 

adulteration, 94 
t properties, 94 

parts of fat 'used'I-^making, 
physical properties, 73 
properties, 75 
ot adulterated, 76 
rendering, 71, 72 
rise of temperature, ^3, 74 
stcapn, 64 4 
stearin, 71 
summary, 76, 77 
Leqrf lard *68 
Leek, 284 

cLemon extsact, 606 
tyst of Verity, 607 
Lemon$f353 . 
lethal 60 se, 3$ 40 
Lettuce* 284 
^imtyirger cheese, 208 
composition, 209 
Lj®e ,354 

* juice, adulteration, 354 
Loaves, size, 259 

“texture, 25® 
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• totiHcr.us * : 

ranfieO, 156- • • 

Loitenty, tot flue nee of sour milk, 55^ 
Loomis rufts for eating, 588 m 


Macaroni, 260 
composition, 4^0, 263 
domestic, 260 
manufacture, 263 
Mace. 324* 

Mackerel, 131 
Maize, 222, 223 
composition, 223 
early varieties, 227 
flour. 2301 231 
proteins, 227 
variation. 22 7 
Malted food*.. 516 
Mamey Colorado, 354 
de Sinto Domingo, 355 
Mango, 356 
Maple sirup, 472 
ash, 473 

composition, 473 

sugar, 467, 469 , 

^.faranon.348 
Mares’ milk, 513* 

Marjoram, ^25 
Marmalade, 382 

Meal, typital, 61 q • • • 

Meat broth, composition*^ ash, HO 
chemical detection, 24 
composition of fresh and»cam>c-d, 40 
detection of different kinds, 24 • 
disposition of fragments, 23 
dried, 25 * • * 

•extract, active principles, XO • 
adulteration, 86 
kinds of prepar atio ns. 88, 89 
nitrogenous ba£es 788 
relation of price and nutritive value, « 
»7 

extracts, 560 
analyses, 565 - 
preparation, 501 
solid, 561 
substitutes, «;6i 
f.xxi classification, 12 
free diet, advantages over dlsadvSt¬ 
ages, 584-585 

industry, magnitude, fti V 
'uice, composition of ash. fT 
uiccs, 560 . « * 

analyses, 564 

microscopic appearance, 24 
odor and taste, 24 
powdecs, analyses, 565, 566 
preparation for canning. 4<j~4t 
deals, n 

adulterations of comminuted, 3 
deviled, 54 • 


Meats, adulteration of, miscrilaneou*. <4 • 
mixed, 54 1 * 

potted, 54 

effects of cold storage, 35 
fuel value, O20 « 

methods of preservation, $4, # / 
pickled, 2 p * 

potted. 51 

summary of 'data, <32, 03 • 

Medicinal foods, analyses, 5<>2 
value, 558 
Melons, 184 
composition, 285, 280 
Menhaden, 132 

Metchmkoff, sour milk diet, 554 * 

Milk, tip 

adapiition to young of cut h animat, 512 
content of fat, 174 
bat terial c harat t eristic s, 538 
count, 400, 530 
calorific v alue, 501 
certified. 171. 547 
c harac ter of environment, n 70 
ihromogcnic bacteria. 530 
comparative analyses. 5to 
co*n{|>d 4 ion. 17? 

composition in Ration to growth, 512- 

513 

4omimtatjon of culorihc value, 501 
cure! test. 17(1 

detection of watered, 610 • 

influence on death rate. 548* 
mcriii*n*for«bacterial growth, 538 
modified, 49Q * 

organisms, $$9 • 

pasteurization, 537, 540, 542, 344 
pasteurized. j 73 
jKcwcVcr, keeping qualities, <5 v 
«• preparation, 171 

preservation, 532 # 

storage, 532 % • 

superheating. 54 5 
• supply, control, 545- 540 

control in large cities, 540 
variation in composition, 5^0 
Mince meat, 404 
adulteration, 495 
pressed, 495 » 

t Mixgd ftyur, 244 ^ 

food*, tinVof beginning, 502 
M^lc tu||le soup, 79* 

Madlfuatiomu^milk, difficulties. 524 
Modified milk, addition of alkalies, 523 
aclcU^fm qf sugar. 523 

*0! sftbslitutes^5«3 *% 

* , competition, 4^7 • 
direction*? for use, 5^8 
distribution, 527 • 

formulas, 527 * 

• general ronsideratiouB, 521 

preparation in Ixvidon Hospital, 529 
- reasons, 542 * 

f sample prescriptions, 531 
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Modified milk, Mraus laboratory formu¬ 
las, sfR* # 

Modifiers of milk,"bacterial infection, 524 
Molass^, 477 
cane, #78 

first* f^cond, and third, 478 
refinlrv, 479 # 

sugar-house, 479 
Mosquitoes*contamination, 550 
Mothers’ and cows’ milk, comparison of 
composition, 530 
milk, 506 * 

comparison, 530 

composition of mineral matter, 511- 

* 

importance, 508 
worry and excitement, 509 
variation in composition, 507 
Mulberry, 343 
Mullet, 132 
Muscarine, 447 
Mushroom, cepe 445 
(ommon, *40 
fairy ring, 443 
fly amanita, 446 
horse, 441 • 

poisoning, 448 * ^ 

treatment, 448 
shaggy, 442, 443 
Mushrooms, adulteration, 1 
canned, 440 
composition, 432 
condition of growth, 431* 
cultivation in France, 431 
edible types, 440 • • 

food value, 454 
historical, 420 
mycelium, 430 
pieces and stems, 440 
poisonous :ynl edible, 433, 
remouil of poison, 448 * 

signs of edible and poisonous, 435-4^0 
soil* 430 
spawti, 430 
spores, 4 90 
varieties, 440 
Muskallungp, 133 
Musk melon ,%2 84 1 

Mussel, 158 ^ 

Mustard, 325 • % 

Mutton, commercial cuts, 10 


Jsapotaon, d^aiee r Acting % beA Sugar, 
4 ST * , • S .* , ° 

NatupiUoods, 5^2 e 

Nears f joj oil, 94 
Nlphriti, diet, 577 
Neutral lard, 68* 

Ncutrtility of food products. 628 
Nitrogenous bases, f 
Noodles, 270 # 


Normaf dose, 39, 40 
Nutmeg*^ 

Nutation, disorder by il.^^^551 
general principles, 617 • 

of th^child, 498 ^ • 

Nu^s, acidity, 628 
as a diet, 428 
composition, 572 
neutrality. 628 


Oatmeal, adulteration, 235 
diet in diabetes, 574 
Oats, 232 

acreage and yield, 233 
composition, 234 
products, 234 
protein, 234 

ratio of kernel to hull, 23' 
starch, 236 
Obesity, diet, 577 

exercise, 580 

gradual loss of weight, 58* 
quantity of food, 579 
Odors, absorption, 549 
t Oil, cod liver, 166 
salmon, 166 
sardipe, 166# e 

Oils and fats, acidity, alkalinity and 
neutrality, 628 

themifal characteristics, 389 390 
crystalline^characteristics, 301 
melting point, 392 

* physical characteristics, 392 

* refractive index, 392 

I Reichert-Meissl number, 393 

petrification value, 393 
sj^cific gravity, 393 
1 \ egetable, 389 

*1*. animal, 165 
distributieTn, 39 
drying, 391 
terrestrial animal, 93 
Okra, 286 
Oleomargarine, 187 
adulteration, 189 
! boiling test, 609, 610 
composition, 190 
. detection, 60b 
Manufacture, 189 
materials, 188 

balffir 90 

achjlteratjpn,.402, 403 
cojor, 403 

o constituents, 404 

* ^manufacture, 405 
Olive-kernel oil, 405 

; (>;ion, 286 
Oranges, 35?, 35S 
seedless, 359 

6sborne, danger of starch-free diets, 57a 
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Overfeeding, dmger, 5 ,j 
Oystekr ftge, 
cj|ltivati<|p, 15Q 

«i02, 164 
living, 160 

proportion of shcR^itu 
reason, 160 
>izc, 150 
soup, 78 
Oysters, 158-1 01 
adulteration, 164 # 

averagercomposition, if>4 

P 

Palm oil, 4 A 
Paprika, 3^5 
Parboiling, 41 
dlett. 43-45 
Parmesan cheese, 210 
Parsnips, .’87 

Pisteufi/ation, commercial. 541 
directions, 542 
in Boston, 544 
method. 537 
results, 540 

Pasteurized milk, rapid growth of 
ganisiTH, 544 
wholesomen^s, 540 
Parts, composition, 54 
Peach preserves, 585 
Peaches, 3^0 
tanked, 371 9 

cling, 341 
composition, 541 
free, 341 
use. 541 
varieties, 340 
Jjeanolia, 421 
Peanut butter, 412 
oil, 40(1 

Henard’s test.^f^ 

starch, 322 
Peanuts, 420 

localities where grown, 422 
Peas, 287 

adulteration of ftinned, 515 
canned, 312 • 

comjHisition of» anned, 313 
Pecan-nut, 424 • 

Pectose, 350 
Pepper. 325 
black. 325 
cayenne, 325 
red, 325 
while, 325 

Percentage feeding, 500 
Permanganate of potash, 44 s 
Pickerel, 132 
Pic filler 5 !, 496 

adulteration, 496 • 

Pieces of edible animals, names, 17 
Pigeon, domesticated, 107 • 


64* 

Pigs, composition^, 27 
general conclusions, 33' 
weight of parts, 20 • 

PigVfoot grease, 71 • 

Pike, 132 
Pineapple. j6o 
adulteration, 301 
Bahama, 1 *303 
canned. 302* 
composition, 3<>*, 3O4 
Florida, 364 
Porto lean, 3O4 
Singapore, 3O5 
Pine-nui*. 424 
Pistat h#o, 420 
flan tali meal, 319 
Plums,45 41 
varieties. 342 

Polished rue, cause of disease, >54 

Pomelo. 351 

Pompono, 144 

Pont L'EveSftie • heese, 208 

PofH-orn, 225, 227 # 

Pork, commercial cuts, 10. 20 
important meat produt t, 34 
Port <]u Salcit chees*, 207 
in- Porteruo#s»-steak. iv 

* Potato starch as^Rxl, 322 

manufacture, 2of, 

W»tat »c*s, 2S8 
acreage, 280 

ash. 204 # * 

colnpositiot^, 200, 2cj2, 203 
i eff^c t of manure# 205 

' for ah ohol.^joo « 

* (ic-rmifn, 204 

• yrice, 2S0 
stanji, 2cj 1 

# sugar < elite til, 200 

* sweet, 200 

♦ used in spirit manufacture, 20“ 

" ’ while, 204 • * 

^ •yield, 2K0 
r Polled tongue. 50 

adulteration, >,f> # 

Poultry, application of name, 0 
canned, 5f> 

cold storage, 100 f 

forced fattening* 100 # 

• irtl||»rtany of^animal f«*»d, 108 
* it* rease in weighty 110 

*Pf digested milk, obieetions. 520 
Preja^ed iflfdtits’ foods not generally 
7*conf|pended, ^14. s* 5 . >*'> 

• )H«i/es> 4 offtl u^,in ions, 413 ^ 
•Preservatives, clu^nic^j vif cwdimcnt^, 

• 594 # • • • 

I fruit juices, 557 ' 

in# meats, 55 « 

kinds used, 47 
Preserved meats, 34 
standard, 57 * 

Pfcwrves, 375* 38^ 
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rflprietary foods, recommendation, 557 
roteids, punitive value, 564 
rot*in, infant diction, 504 
uff-bal^, 444 

Q 

fcuincc, 342 

R 

tadish, 298 
tape oil, 407 

adulterations, 408 
manufacture, 408 
Raspberry, 343 
Nation, balanced, 5 
construction, 619 
definition, 4 

Reagents, used in simple tests, 590 

Red snapper, 1,34 

Redeye, 135 ' 

Renovated tyitter, detec lion, 008-609 
Reptiles, aquatic, 157 
Rhubarb, 299 
Rice, 230 « 

acreage and yield ,*246 
natural, 630 
starch, 236 
Roast beef, 21 
lamb. 22 

Rochester, ijeath rate of children, 548-549 
Rock bass, 135 
Rolls, 264 
composition, 2 65 • 

Romaine lettuce, 28 \ 

Roquefort cheese, 211 

Round of beef, composition, 505 % 

Rye, 237 

acreage and yield, 237 
bread, 239 * 
composition, 238 • 

flour, adulteration, 230 
prottyn, 238 
• 

» S 


Saccharin in\;inned corn,r i 
in tomatoes*.; [4, 310 
, simple test, ^7 
Saffron, 32O 
Sage, 326 


Sago, 320 

Salicylic acid, simple <c<t,'5oN 
Salmon, 135-13$ . 

• Atlanticvoist, 33 
btucback, ijf % 

ca^ffety 137 .* 

<#hino4|K?«36 
» Pacific, 136 
Sebago, 138 
sockejie, 137 
Salt rising, 251 f 


Samples, preparation for.igialysk, 2$ 
Sapodill^ 365 * - • * 

SapoU, 365 

Sardines, 139 
adulteration, 140, 141 , 
California, 139 r 
huropean, 139 
French fisheries, 140 
packed ir\pil, 140 

Sausage, adulteration of canned, 60 
panned, 59 • 
com portion, 59 
Savory, 326 
Scup, 141 

Scuppernong grape vine, 337 # 
Scurvy, 553, 629 
Semolina, 263 
Scsaml oil, 408 

adulteration, 409 
Bandouin’s test, 409 
plant, 409 
Shad, 141 
roe, 143 

composition, 143 
Sheepshead, 143 
Shrimps, 156 
canned, 157 
•Sirup, cane, 475 
maple, 472 , 
sorglAim, 470 
Sirups, adulteration, 480 
geaeralfOtoServations, 481 
mixed, 479 # 

Skirflmed willed 176 
.Small quantities, argument, 38, 39 
•Smelt, J44 
• Sole, 146 

Soluble yyats, 82, 83 
composition, 83 
Sorghum sirup, 476 
1 /Soups, 77 . . 

*'composition, 78*“*** 

# preparation of stock, 77 
Sour milk and longevity, 554 
Sour-sop, 343 

Soy bean as infant food, 504 
Hour, composition? 505 
vilue in^iiabetes, 575-576 
Spaghetti, 270 

• Spanish mackerel, 144 
*Sq*ash, .199 
Star-apple, 366 

•Starch, 9 • 

d^-tipnV jellies, 602 

indices •^nd^ondjments, 602 
free met, danger, 572 
^ impracticable, 571 
» lftfausages, 55 
Starches, adulteration, 322 
# j!s foods, 317 
0 in obesity *570 
Starchy foods, 517 
•for infants •foods, 503 
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Steam lard, 64 . 

Sterilvufclon, 

method^37 * 

St^fitzingrfneats, general observntiflhs, 62 
Stilton cheese,^manufacture, 205 * 
Storage, length, 22^ 9 

Straus, views on pasteurization, 54A543 
Strawberry, 343 
Striped bass, 14(4 
Sturgeon, 144 * 

Substitutes for human s« (> , 

for infaats' foods,,51X 
• relative nutritive properties, |io 
Sugar, g 

adulteration, 471 
application of name, 455 
as food, 472 
beets, cultivation, 458 
geographic area 4 >9 
yield. 4O0 
cane, growth, 405 
•corn* 226 

lost in fermentation, 250 
origin, 455 
refining, 409, ^70 
source in diabetes, 508 
world prodm lion, 47 ' 

Sugars in obesity, 579 
Sulfurous acid, .*34 
Sunflower oil, 400 
Superheating milk, 545 
Sweet ba^l, 32O 
corn, 2’f> t 

adulterations, 228 • 


; Tonka bean, adullkrant of van&la, 6 

i Treacle. 481 * 

, Tropical fruits, ash, 3V 
I Trout, 147 
Truffles, 450 
I adulteration, 453 
| cultivation, 45 > 

geographic distribution, 451 
1 harvesting, 451,4 >2 

i properties 4${ * 

1 varieties, 45 * 

TubertidoMx, 13 

amount of food. 5S1 
diet, ASo 

econJinv of feeding, 584 * 

l • etp*fintents m diet, 582-583 
j fore<^1 feeding, 582 
' nature, 580 

1 no universal diet, 589 

Turbot, 140 
Turkey. 107 

adulteration of potted, 102 
composition, 10S # 

i Turmeric, simple test, sog 

Turnip, 504 
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' Vanilla, resins, <>05 Ooo 
! Vanillin. nrtiliuai, 9 o 0 
Veal# commercial ruts, 18 


potatoes, 290. 300 

acreage and yield, 103 
average companion, 303 

changes during storage, 30^ 
composition, 301, 3 02 * 
cultivation, 300 
yield. 301 

>weetentd conden?*) > fnilk,#) 34"535 
Sweet-sop, 344 


T 


Tamarind. % 
composition, 367 
Tannin, 334 

Tapioca, .320 •* 4 

adulteration, 321 
Tautog, 147 
Terrapin, 157 
Tetanus germs, gi, 92 
Thyme, 32(0 ^ 

Tile fish, J 47 
Tinning, 42 

Toadstools, 434 . . , . I 

Tomatoes, adulteration of canned, 
cannAl, 3*4 . . 

composition of canned, 315 «• 
Tongue, adulteration of canned, 50 
canned, 50 • 


Vegetable. dufinitio#, 272 
i.ils, eciiblc, 304 
Vegetables alkalinity of, 628 
caused, .305, O23 
,• fuel value, 021 

'■udulent, 274 # 

valftc, 273 # 

Vegetarianism, 93 , u 

Vinegar, adulteration and detection, 008 
Vitamin theory. 0.32 
! Vitamins. 029, <*30 

[ foods containing, <>.30 
things hurtful to, <>31 
waste of, 932 . * i 

Von Noorden, dietaries f<* diabetic*, 574 

• •* 

• » v 

9 ftatytftycd #ik%, 134 
i Walnuts .426*, , 

1**1KW. 4#7 • • 

» while, 427 - 

Water, in djfbetcs, 57 
, tVaicrmclon, 2H4, 285 
9 Wefrkfish, x 49 * 

i Weaning, diet, 502 • 

i Weighing infants, importance, 490 
i Weight, relative, df canned $nd Ircsn 
I | meat, 48 • # 
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Wesyninlfter HospiUriTprinripIc < 
* ncatiop, «531 
Inf&nts^HospiUl, milk, 529 
Wheat, 239 
acrea|fc and yield, 240 
comparative digestibility, 257 
comapfition, 240 
products, 242 
standards, 241 
starch, 24* 

• Whey, 179 

composition, 179 
proteins, 530 v 
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modi- White grease, 70 
White fisjj, 150 

+ X 

I XanthiAbases, 90 

Y 

1 • 

i Yam, 304 1 

i Y^jist, 250 , 

extracts, £61-562 
1 Yellow grease. 71 






